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PREFACE TO THE CANADIAN EDITION. 

Tb« present edition of Hatnblin Smith's Arithmetic 
is cot simply a reprint of the English work. Several 
trticles haTe been introduced, which, it is hoped, will 
render the hook mors useful. Some of these will be 
found on pp. 83-40, 45, 48, 64, 92-95, 115. From 
BiuijJo Interest to Proportion the work has almost 
lltogethftr been re-written. Important subjects, such 
is Discount, Stocks and Shares, Exchange, &c, have 
been treated at much greater length than in our ordinary 
text- hooks. Some articles of a practical business 
nature, not usually found in school arithmetics, such as 
Equation of Accounts, p. 18S ; Partnership Settle- 
ments, p. 224; have been introduced. For these we 
ue indebted to Mr. 8. G. Beatty, late Principal of 
Ontario Commercial College. Special care has been 
token to adapt the work to the wants of the business 
community. Examination Papora of a somewhat diffi- 
cult character have been added to each ohapter. These 
ire designed to stimulate the student to think for him- 
self, and to assist him in preparing for the different 
official examinations. In order to render the work as 
iplete as possible, an Appendix has been added, in 
fhich the subjects of Interest, Discount, and Annuities 
ive been treated algebraically. 

We have to thank Dr. UcLell; 
ivies during the progress of the w 
Tobonto, August, 1877- 
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ARITHMETIC. 



L On the Method of Representing Numbers 

by Figures. 

1. Arithmetic is the science which teaches the use oi 

numbers. 

2. The number one, or unity, is taken as the founda- 
tion of all numbers, and all other numbers are derived 
from it by the process of addition. 

Thus: 

Two is the number that results from adding one to one; 
Three is the number that results from adding one to two ; 
Four is the number that results from adding one to three; 

and so on. 

3. By means of the symbols or figures 

1284567 89, 

called the nine significant digits, together with the 
symbol or figure 0, called zebo, we can represent num- 
bers of any magnitude. 

4. First, each of the significant digits, standing by 
itself, represents a number greater by one than the 
number represented by the digit that immediately pre- 
cedes it in the list uf digits. 

Thus 7 represents a number greater by one than the 
number represented by 6, 



2 REPRESENTATION OF 

5« The symbol +, read Plus, is used to denote the 
operation of Addition. 

The symbol - stands for the words "is equal to," ot 
"the result is." 

Since 

2 — 1 + 1 , where unity is written t the* , 

3=2+1=1 + 1 + 1, where unity is written three times. 

4=3 -f 1=1 + 1 + 1 + 1, where unity is written four timet 

and so on. 

6. Numbers between nine and a hundred are repre- 
sented by two figures, the one on the left-hand signifying 
how many groups of ten units are contained in the num- 
ber represented, and the one on the right-hand signify- 
ing how many single units are contained in the number, 
in addition to the groups of ten units. 

Thus, in the expression 69, 

the figure 6 represents six groups of ten units, 
the figure 9 represents nine single units. 

These groups of ten units are for brevity called Tern, 
and the single units are for brevity called Units. 

Numbers between ninety-nine and a thousand are 
represented by three figures* 

In the expression 745, 

the figure 7 represents seven groups of a hundred units, 
the figure 4 represents four groups of ten units, 
the figure 5 represents five single units. 

In the expression 8475, 
the figure.8 represents three groups of a thousand units. 

In the expression 23475, 
the figure 2 represents two groups often thousand unit?. 

In the expression 123475, 
{he figure 1 represents one group of a hundred thousand 
units. 

the expression 9128475, 

Q represents nine groups of a milium units ; 




?■ To pnt the matter briefly : when we express i 
amber in figures, and tell off the figures from right to 

i finl figure represents a number if unite, 

i teeond figure represents a number of tens, 

i Ihtrd figure represents a number of hutidrvh, , 

•fourth figure represents a number of tlwttandt, \ 

fifth figure represents a number of ten* of thou- 

lirin figure represents ft number of hundred* of 

thousand*, I 

tatnth figure represents a number of mitliom, \ 

eighth figure represents a cumber of ten* t>f m'tll'tont, I 

tuiitft figure represents a number of hundreds «f f 

miUion*, ) 

tenth figure represents a number of buttons, 1 

tfatnth figure represents a number of ten* of billion*, I 

twelfth figure represents a number of hundreds of f 

billion*, ) 

« thirteenth figure represents a number of triUiont. 

8. When the symbol appears in an expression, it 

lows that the number, represented by the expression, 

atains no single units, tens, hundreds, etc., according 

Ilia l) is placed in the first, second, third place, the 

iler of place being reckoned from right to left. 

Thus : 

20 represents the number which contains two groups of 

ten units and no single unit* ; 
tUO represents the number which contains three groups 
of a hundred units, and no group of ten, and no sin- 
gle units; 
4007 represents the number which contains four groups 
of a thousand units, mid no group of a hundred, aud 
no group of ten, and seven single units. 

NUMERATION. 
). To write in words the meaning of a number 
uessed in figures, is called Numeration. 
Che remarks, which we have already made, ough+ 



to enable the learner to write in words all nni 

expressed by one, two, or three figures. 

Shu: 

the number expressed by 8 is written bight ; 

the number expressed by 27 is wrilten twentt-sevkw ; 

the number expressed by 804 is wrilten three uukdei 

10- Next take the caae of numbers ( 
rouH, five, or six figures, as 4287, 23500, 402C76. 

Draw a line, separating the three figure* on the righi 
of each expression from the rest of the expression, and 
over the figure or figures on the left of the line n 
the word lluyusand, thus : 




4 237 



402 | 675. 



., 



Four thousand, two hundred and thirty-seven ; 
Twenty-three thousand, five hundred and nine ; 
Four hundred and two thousand, six hundred ant 
seventy-five. 

11, Next take the ease of numbers expressed b; 
seven, kiobt, or nine figures, as, for instance, the uum 
ber expressed by 847205328. 

Draw a line, separating the three figures on the righ 
from the rest of the expression, and a second liue 
marking off the next three figures. Orer these writi 
the word Thousand, and over the figures on the left a 
this second line the word Millions, thus : 



Then we can write the meaning in words, thm ; 
Three hundred and forty-seven million*, 
two hundred and ninety-five thawmd, 
three hundred tweu'v-eighL 



Agtin, to express in words 20040080, write it tbua : 

20 ! 010 I 0S0 

id the number expressed, in words is — 
Twenty imWmt, 
forty tlwusand 
and thirty. 

, 12. If more Uian nine figures are in the given nuns 
Mr, mark off tlie figures by threes, as before, and 
over the fourth parcel write the word billions, 
over tbejf/lA parcel write tbe word trillions. 
Una, to express in words 24003209407032, proceed 

I Billions I Minimis I Tlinnmiiflit | 

| 008 | 209 | 407 | 082 
A the number expressed in words is — 

Twenty-four trillions, 

three Lillians, 

two hundred and sixty-nine millions, 

four hundred and seven thousand 

and thirty-two. 

1 Til lowed by tkrte zeros. 1000, represents a thousand. 
I followed liy 1KB apron. 1000000, represents a million. 
1 followed by nine zeros, 100U00O0UO, represents a bil- 

Examples. (i) 
te in words the numbers expressed by the following 

7, 18, 45, 59, 820, 4578. 
90, 110, 207, 4800, 4030, 4300. 
780, 000, S3G0, 2020, 1101. 
80197, 40.532, 054321, 713209. 
4501)0, 82000, 75280, 500000. 
8572914, 3409218, 4029817. 
9001)000, 291)00000. 715000000. 
910807240, 807004205, 380503040. 
B4B7692688 12, 307405000270. 
417235C82719135, 203050300072010. 




NOTATION, 
by figures a number, expressed i 



The method to be employed is this : 
Prepare the divisions in which the figures represe 
ing tlit/umutdt. millions. Ac, are to be placed, thus: 
Trillium | iiilUom I Miilloiu I ThouiojiJ j 



und place in each division, as well on the right and 1 
of the outermost linos, the figures required. 

Tims, to represent by figures forty-seven thousa 
three hundred and nine, we proceed thus - 

ThOMand I 

47 800 

»nd the number expressed in figures is 47309. 

Again, to represent by figures four billioi 
hundred and two millions, eighteen thousand and J 
three, we proceed thus : 

Billions I Million! I T&ODBsnd I 

4 | BlhS j 018 I 058 

and the number expressed in figures ia 4S320180fid. 
Examples- (ii) 
Express in figures the following numbers : — 

(1) Nina; twelve; seventeen ; nineteen ; thinner 
teen ; eleven. 

(2) Twenty-three ; twenty-soven ; thirty-fire ; 
eight ; forty-four ; forty ; twenty-six ; thirty-four. 

(3) Sixty-seven; seventy-five; sixty-two; eighty' 
seventy-four ; ninety-two j sixty-eight ; ninety-five. 

(4) Seventy-six ; twenty-two ; fifty ; fifteen ; twenty 
eight ; sixty-one ; forty-nine ; eighteen ; ninety 

(5) One hundred and seven; one hundred and thii 
two hundred and forty-six; three hundred and seveuty-t' 
six hundred and eight ; seven hundred and forty 
hundred and ninety. 



W) Eight hundred and thirty- six ; seven hundred and 
{'■"T'lisrfjri ; four hundred anil ten ; cine hundred and 
Hansen; seven hundred and fifty; three hundred and 
(ilMj-foir. 

(7) Eight hundred and eighteen ; eight hundred and 
■git; two hundred and six ; four hundred and thirty ; five 
halted and twelve ; seven hundred and eighty- seven. 

(£) S*ven thousand eight hundred and forty-five ; nine 
tiiotnnd tit hundred and thirty-aeven ; twelve thousand; 
•ifili: thousand four hundred; six thousand and three; 
Mgtty-fiva thousand and forty. 

(9. Five thousand four hundred and seventy ; three thon- 
mi si i hundred and fifty; eight thousand seven hundred 
ind eighty ; one thousand two hundred and forty-seven; 
m taoosaod eight hundred and eight. 

(H) Six thousand and four ; seven thousand and twenty- 
t*a; three thousand five hundred ; nine thousand and forty. 
f".-a ; two thonsand and seventeen ; nineteen thousand 
tar hundred and two. 

II) fjsvanty thousand and seven; sixty thousand and sixtyi 
farteen thousand and fourteen ; seventy thousand and 
trrntsen ; twelve thousand three hundred and three ; six- 
«!□ thousand and five. 

(12) Three hundred and fifty-six thousand seven, hundred 
W'l twenty-eight ; six hundred and forty thousand eight 

tmdred and forty-two ; nine hundred thousand ; eight hnn 
red thousand and forty. 

(13) Seven millions; four millions five hundred and 
'only-six thousand ei^ht hundred and sixty-five ; seventy. 
i millions eight handred and six thousand, nine hundred 

(14) Three hundred and fifteen millions; five millions 
d forty thousand; eight millions and seven hundred; 
;hteen millions and twenty ; seven hundred millions aud 

(15) Three hundred and fifteen billions six hundred and 
inty-four million*, eighteen thousand and three ; thirty- 
billions six hundred millions, five hundred and twenty. 

(18) Seven billions ; five trillions, eight hundred billions, 
hundred thousand and forty-seven; eight trillions, 
ly- three thousand and seven. 

17) Three hundred and five trillions, five billions, four 

' ns, six thonsand and three ; fifty-three trillions, fifty 

millions, fifty-three thousand and fifty-three. 




trillions and nine ; ninety trillions md n 
eteen Irilln.mB and nineteen thousand; i 
I lion, one thousand, one hundred and on* 



ROMAN NUMERALS. 

14. In the Roman system of Notation, winch is £'.; 
deed frequently iu inscriptions, in references to charts 
of books, and for other purposes, the symbols chtaf 
employed were I, V, X, L, C, D, M. 

These symbols, standing by themselves, represeit" 
respectively the numbers one, five, ten, fifty, a hundre 
five hundred, and a thousand. Intermediate numoe 
were rapresented by means of an arrangement that ti 
numbers represented by the symbols I aud X whi 
statidin# on the right of a higher symbol were to ' 
wMed to the number represented by that symbol, a; 
whon standing on the hj't were to be mbtraeled fror 

Thus: 

VI represented the number nx, 
IV represented the number four, 
and LX represented the number lixty, 

XL represented the number forty. 

The following tible will explain the method for nm 
bers up to a thoiiEond : 



1 1. 


11 XI. 


21 XXI. 


no ex. 


8 II. 


12 XII. 


80 XXX. 


160 CL. 


8 III. 


IB XIII. 


40 XL. 


198 CLXXXVII 


4 IV. 


14 XIV. 


44 XLIV. 


200 CC. 


G V. 


15 XV. 


50 L. 


BOO CCC. 


6 VI. 


16 XVI. 


60 LX. 


400 CCCO. 


7 VII. 


17 XVII. 


70 LXX. 


500 D. 


e viii. 


19 XVIII. 


80 LXXX. 


600 DC. 


9 IK. 


19 XIX. 


98 XO. 


900 DCCCO. 


10 X. 


20 XX. 


100 C. 


1000 M. 



BOMAN NX7MEKAL3. 8 

Examples- (iii) 

Write in words : 

(1) XXVII. (2) XLIX. (3) LXVIIL 

(4) LXXIIL (5) XCII. (6) CXLIV. 

(7) CLXIII. (8) CXCIX. (9) DCLXIV. 

(10) MDCCCLXXII. 

Write in Boman Numerals : 

(1) 87. (2) 59. (3) 62. (4) 87. (5) 95. 
(6) 139. (7) 145. (8) 179. (9) 846. (10) 1763. 

II. Addition. 

15. If we combine two or more groups of units, so 
as to make one group, the number of units in this sin- 
gle group is called the Sum of the numbers of units in 
the original groups. 

To find the sum of 5 and 8, we reason thus : 

Since 3 = 1 + 1 + 1, (Art. 5) 

6 + 3 = 5 + 1 + 1 + 1 

= 6 + 1 + 1 (Art. 4) 

= 7 + 1 
= 8. 

16. By practice we become able to express the result 
of adding a number less than ten to another number, 
without breaking up the number, which we have to 
add, into units. 

Thus we say 



ana 



7 and 5 make 12, 
15 and 8 make 23 ; 



so on. 



Again, if we have three or four numbers, each less 
than ten, to add together, we perform the process men- 
tally ; thus, to add 4, 7, 9, and 6 together we say 4, 11, 
20, 2G. 

17. We now proceed to explain the process of addi- 
tion in the case of higher numbers. 



JEXBEEBBL 



Einmn* W9 ~h*v? it add -fngafa** th* four numt 

trriCifcT., *a& aha *X!7. 

W* azxsn^e shsxn xfrns : 



3^7 
438 



f^r^g tbe % 'i ineft that it^xnesent «nX» in each nam 
in the same T^erDcal Ime. and those that represent i 

in the sasae venkaJ Ene, and similarlY for those t 

m 

r&Fits&x kmrnarnA* and &rat*an4c We then dnra 
hrcis&ntil line unoer the la** number, and under i 
ilne we j^aee the nnmber nefwaenting the sum of 
given numbers, which is found in the following way 

Adding 7, & 7 and 5 units, the sum is twenty-i 
units, that is 2 tens and 5 units : we place the i 
under the line of units, and carry on the 2 tens 
addition to the line of tens, 

Adding 2. 0, 8, 9 and 7 tens, the sum is twenty- 
tens, that is two hundreds and 6 tens : we place tb 
under the line of tens, and carry on the 2 hundreds 
addition to the line of hundreds. 

Adding 2, 0, 4, 3 and 4 hundreds, the sum is thirfe 
hundreds, that is 1 thousand and three hundreds : 
place the 3 under the line of hundreds, and carry 
the 1 thousand for addition to the line of thousands. 

Adding 1, 8 and 2 thousands, the sum is six th< 
sands, and we place 6 under the line of thousands. 

Examples. (*▼) 
Add together 

(1) 4 and 7, 8 and 13, 5 and 15, 9 and 27. 

(2) 62 (8) 40 (4^ 86 

86 27 24 



ADDITION. 



11 



(8) 



287 

849 
823 



(6) 



209 
140 
600 



(7) 



662 

70 

106 



(8) 



459 
6 

237 
4269 



(9) 6462 (10) 24609 

723 8470 

8004 40052 

9217 6207 



LI) 429 (12) 864 (18) 253 

847 629 189 

425 488 667 

269 976 278 

638 853 884 



(14) 140 

49 

257 

6 

428 



(16) 



6842 
5679 
8526 
6037 
2409 



(16) 8750 
4623 
7988 
6543 
6729 



(17; 8604 
4007 
5290 
8046 
7259 



(18 6848 

4297 

826 

52 

7008 



t 



(19) 64+43+7+85+9. 

(20) 247+356+28+423+97+12. 

(21) 425+3742+4236+39+847. 

(22) 7288+976+45+623+4000. 

(23) 8+97623+3407+5260+86. 

(24) 41537+9215+48+6077+23+2418. 

(25) 275413+3126+725+5007. 

(26) 74259+346274+80000+1000001 + 207. 

(27) 4692+72430+80000729+40+600000000. 



(28) 46243 

85297 

825649 

246728 

815 

42376 

645980 



(29) 748325 

54297 

632684 

20047 

4207 

617043 

3025 



(80) 5629 

426580 

87259 

506 

670492 

87987 

6493 



IS 



SUBTRACTION. 



(81) 256497 
648098 
720430 
680689 
407246 
864928 
254384 



(32) 654297 
248643 
880469 
472586 
582987 
689458 
498408 



(88) 625498 

75862 

5436 

87294 

4859 

862 

18 



(84) 7462594 


(85) 


4697498 


(86) 


6572048 


8625837 




527 




2809257 


4898025 




4307046 




436 


6702403 




27209 




698206 


5124917 




152372 




45297 


6219806 




4058 




8526084 


4890143 




7265204 




57002 


74C9425 % 




4372943 




852968 



(87) Seven hundred and forty ; forty thousand and fifteen 
six hundred and forty- seven ; fifty three . thousand tbre 
hundred and three ; seventeen thousand five hundred an 
forty-six. 

(88) Five hundred and eight; six thousand and nine 
fifty-five thousand and fourteen; eight hundrsd and nin< 
teen ; seven hundred thousand and six ; two thousand an 
twelve. 

(89) Six hundred and forty-five thousand, eight hundrc 
and forty- five ; seventy thousand and forty-seven ; sixt 
thousand and forty; seven hundred and fifty thousand 
three hundred thousand and fifteen. 

(£0) Two hundred and one millions, ninety-six thousan 
three hundred and forty -two ; fifty-four thousand three bui 
dred and four ; eighteen millions, six thousand ami tb*e< 
five hundred thousand and forty ; eight millions and eight 

III. Subtraction. 

18. If from a number we take away a smaller nun 
ber, the process is called Subtraction. 

Strictly we ought to take away each of the units, 
which the smaller number is composed, separately fro: 
the larger number : thus, to subtract 8 from 6, we r& 
son thus : 

8 = 1 + 1 + 1; 



It wo take away one of these noils from 5, we have 4 left ; 
if its Uke away the second unit from 4, we have 8 left ; if 
we take away the third unit from 3, we Lara 3 left 

The Symbol — , read minus, is used to denote the 
operation of Subtraction. Tims the operation of sub- 
tracting 8 from 5. and its connection with the result, 
On; be briefly expressed thus : 
6-3 = 2. 

19. By practice we become able to subtract a num- 
ber, leas than ten, from another number, without 
breaking up the smaller number into units ; thus we 



Before we proceed to explain the process of 
abtraction in the case of higher numbers, we must 
i the principle on which a certain step in the 
"s founded. 

If we are comparing two numbers, with a view to 
cover the number, by which one exceeds the other, 
e may add ten single units to the greater, if we also 
idd one group of ten units to the less, and we may add 
tea groups of ten units to the greater, if we also add 
one group of a hundred units to the less ; and bo on. 

Suppose, for example, we want to find the number 
by which 56 exceeds 29, we might reason thus : 
6G = five tens together with six units. 
20 = two tens together with nine units. 
To the former add ten single units, and to the latter 
add one group of ten units. 
Then the resulting numbers will be, 
Ln the first case, five tens together with sixteen units, 
in the second case, three tens together with nine units. 
Hence the excess of the former over the latter will be 
tha number, made up of two tens together with seven 
units, and will therefore be represented by 27. 



14 



X *l n« :v*r taV* *^ (xxr-Tle, to show the practical 
**>> ^x -.v/ : v.v.*.. \: :.":rf .vv 7*^:1 of snbstraction, accom- 
r* :!? o»\ V* * xV,v:.v.Vt<* ^xylAr.sr.:^ of the process. 

fcvA^'.v** ** Uavt *c sale ^^ from 926 ; 



Fr .— . 926 
T*k* 5S9 



K*m*-^I#T $37 

NV> ri?^ t^ r.;;r.;lv.r^ racing the figures that 
rv:;v-vn* uv.'.i^ ;v; «w>. ;:: ihe same vertical line, and 
dott-.s i1w tar^ v,& i2;x\s? that represent tens and 
l\und*Ys\«t» 

Wo tlwn iv**^ «•>.::$ : w* cannot take 9 units from 6 
ww* ; xvo r.\o.vto;\- add ft* «.%«>* to the 6 units, making 
ttV'V-^ nnit*. a\;d we sake 9 units from the sixteen 
unit** and vvi down &4 ro^l* which is 7 units, under 
tho hue of tt;\;<«» 

Ha\m£ invwasx\l the uppor number by ten units, we 
add. bv wav of \vnwnsation, 1 1s* to the lower number, 
Av*\y\\\\$ S tons into ;^ ions. Wo proceed thus: wecan- 
not take \) tons ftvm 2 tons: wo therefore add ten tens to 
(ho K l tons, making fwvv*v tons, and from these we take 
U tons. and sot down the result, which is 3 tens, under 
the line of tons. 

Having increased the upper number by ten tens, we 
add. by wav of compensation, 1 hundred to the lower 
number, changing fi hundreds into 6 hundreds. 

Wo thou take hundreds from 9 hundreds, and set 
down tho result, which is 3 hundreds, under the line of 
hundreds. 

Examples* (?) 

Find the difference between the following pairs of 
numbers : 

(1) 18 and 6. (2) 15 and 7. (8) 28 and 4. 

(4) 8 and 32. 

(5) 57 (6) 96 (7) 74 (8) 87 (9) 9* 

88 42 89 58 47 
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(ID) 813 (13) 704 (12) 630 (13) 7426 
247 195 648 8618 



(14) 6239 (15) 4729 (16) 6258 (17) 65472 
4127 501 86 4001 



(18) 857 (19) 4625 (20)72649 (21) 20004 
249 1846 43821 17243 



487 — 56 (23) 529 — 483 (24) 827 — 795 

(25) 8000 — 958 (26) 7040 — 583 (27) 6259 — 479 

(28) 58623—7428 (29) 64295—53296 (30) 70000—68904 

(31) 52764 and 34297. (32) 42456 and 102479. 

(33) 624300 and 14000702. (34) 99999 and 100000. 

(35) A million and a thousand. 

(36) A hundred millions and a hundred thousand. 

(37) Ten billions and a thousand and one. 

(38) What number must be taken from 26 to leave 18 ? 

(39) What number must be taken from 427 to leave 
401? 

(4(fi What number must be taken from three thousand 
tad fifteen to leave two thousand four hundred and five ? 

(41) By how many does a thousand exceed four hundred 
tod seven ? 

(42) The greater of two numbers is 427 and the sum of 
the numbers is 586, what is the smaller of the two numbers ? 

(48) What number must be added to 7428 to make 8047 ? 



IV. Multiplication. 

21. Multiplication is the process by which we find 
the sum of two, three, four or more numbers, which are 
tqual. 

Thus, if we have to find the sum of three numbers 
Bach equal to 7, we call the process the Multiplication 
tflbyS. 

This sum is called the Product of the multiplication 
of 7 by 8. 

The number 8 is called the Multiplies. 

The number 7 is called the Multiplicand. 

The following table must be committed to memory. 



16 



KULTIFLIGATIOJU 



The Mnltdplioation Table- 



Twice 
lis 2 
2.. 4 



8 

4 
6 



6 

8 

10 



6.. 12 
7.. 14 
8.. 16 
9.. 18 

10 .. 20 

11 .. 22 
12.. 24 



Three 


times 


lis 


8 


2.. 


6 


8.. 


9 


4.. 


12 


5.. 


15 


6.. 


18 


7.. 


21 


8.. 


24 


9.. 


27 


10.. 


80 


11.. 


83 


12.. 


36 



Four 
times 
lis 4 
2.. 8 



8 

4 
6 
6 

7 



12 
16 
20 
24 
^28 



Five 
times 
lis 5 
2.. 10 
8.. 15 



8.. 32 

9.. 86 

10.. 40 

11.. 44 

12.. 48 



4.. 


20 


5.. 


25 


6.. 


80 


7.. 


85 


8.. 


40 


9.. 


45 


10.. 


50 


11.. 


55 


12.. 


60 



Six 

tinios 

lis 6 

2.. 12 

8.. 18 

4.. 24 

5.. 80 

6.. 86 

7.. 42 

8.. 48 

9.. 54 

10.. 60 

11 .. 66 

12 .. 72 



Serai 
times 
In 
2 .. 141 
8.. 21 



4 
5 
6 
7 



28 
85 
42 
49 



Eight 
times 

1 is 8 

2 .. 16 



8 

4 

5 

6 

7 

8 

9 

10 

11 

12 



24 
82 
40 
49 
46 
64 
72 
80 
88 
96 



Nine 
times 

1 is 9 

2 .. 18 
8 .. 27 

4 .. 86 

5 .. 45 

6 .. 54 



Ten 
times 
lis 10 
2 .. 20 



7 

8 

9 

10 

11 



63 
72 
81 
90 
99 



12 .. 108 



8 
4 
5 
6 
7 
8 
9 



80 

40 
50 
60 
70 
80 
90 



10 ..100 

11 ..110 

12 ..120 



Eleven 
times 

1 is 11 

2 .. 22 



8 
4 
5 
6 



83 
44 
55 
66 



7 .. 77 

8 .. 88 



9 
10 
11 
12 



99 
110 
121 
132 



8 .. 66 

9 .. 68 

10 .. 70 

11 .. 77 

12 .. 84 

Twelve 
times 

1 is 12 

2 .. 24 



8 
4 
5 
6 
7 
8 



36 
48 
60 
72 
84 
96 



9 ..108 

10 ..120 

11 ..182 

12 ..144 



22* Let it be carefully observed that Multiplication is 
a short form of addition. When we say that 8 times 
4 is twelve, we assert that, if 4 and 4 and 4 be added 
together, the result is 12. 

Each of the numbers 8 and 4 is called a Faotob of 
the product 12. 

Again, if we had to find the value of 4 times G7, we 
might proceed thus : 

67 
67 
67 
67 



ITUI,Tnn.I0ATTOX. 

Now since the figures in each vertical lino are the 
same, we may save ourselves the trouble of addition, by 
learning, from the Multiplication Table, the numbers 

that result from adding the same number four times. 

Then we may write the operation in a shorter form, 



Th 

F..t 



C7 



269 
The process will stand thus: 

Poor times 7 is twenty-eight ; we set dawn 8 in the place 
and carry on two for addition to the line of tens, 
times G tens is 24 tens, and adding 2 tens, the result is 
twiiDty-six tons, that is two hundreds and six tens; we set 
down 6 in the place of tens, and 2 in the place of hundreds, 
»nd the final result is 263. 

Here 67 is called the Multiplicand, 
4 is called the Multiplier, 
2G8 is called the Product. 

23, The symbol x, placed between two numbers, 
eipresses that the second is multiplied by the first, and 
the whole operation in the example just given ia briefly 
expressed thus : 

4x67 = 269. 

24. Next observe, that the multiplier and multipli- 
wvl may change places, without altering the value of 
the Product. 

ThrF 3x4 = 4x8, or 8 times 4 = 4 times 8. 
FraStimes4 = 4-1-1+4. 

1+1+1+1) 






And 4 times 8 



+ i+i-j-i4i(i 



4-i+i+iJ 



mi* 

+ 1+1+1) 

N^v the results obtained from I and II must b# the 
•me, for the horizontal columns of the one are identi- 
ilwth the vertical columns of the other. 
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25. If we multiply a number by 10, the product il 
obtained by annexing to the number, that is, 

10 X 864 = 8640. 

If we multiply a number by 100, the product if 
obtained by annexing 00 to the number, that is, 

100 X 864 - 86400. 

So by annexing 000 to a number we multiply it by 
1000, and so on. 

If we have to multiply a number by 20, we may first \ 
multiply it by 2 and then annex to the result, and 
the final result will be the product required. 

Again, if we have to multiply a number by 200, w§ 
may first multiply it by 2 and then annex 00 to the 
result. 

The method of expressing the result of multiplies- j 

tions of this kind in practice is as follows : i 

* 

We multiply 4276 by 700 and 14289 by 6000 thus : i 

4276 14289 

700 6000 



2998200 86484000 



Examples* (▼*) J 

Find the Product in the following cases of Multipli* ' 
cation. 



(1) 8 times 15. (2) 4 times 76. (8) 6 times 08. 
(4) 10 times 87. (5) 6 times 114. (6) 7 times 1ft 
(7) 11 times 843. (8) 12 times 947. 

(9) Multiply 25 by 2, 8, 7, 9. 

10) Multiply 127 by 6, 8, 10, 11, 20, 70. 

11) Multiply 2467 by 4, 6, 11, 12, 600, 7000. 
12) Multiply 87429 by 9, 11, 12, 50000, 80000000. 



26. Ex. (1). To multiply 847 by 28 



MULTIPLICATION. IS 



Che form of the operation is : 

847 
28 

1041 
694 



7981 



The explanation is this : 

The multiplier is made up of two parts 8 and 20, we ther? 
fore multiply 847 first by three, and then by 20, and add the 
two results. 

Now 8X847 = 1041. 
and 20X847 = 6940. 

in setting down this second result we omit the aero, 
because it will have no effect on the addition which has 
to be performed. 



Examples* (rii) 



Multiply 



(1) 23 by 15. (2) 87 by 29. (8) 45 by 86. 

(4) 70 by 26. (5) 125 by 24. (6) 827 by 42. 

(7) 205 by 43. . (8) 807 by 98. (9) 2684 by 85. 



70 by 26. (5) 125 by 24. (6) 827 by 42. 

205 by 43. . (8) 807 by 98. (9) 2684 by 85 

(10) 57296 by 27. (11) 84293 by 88* (12) 7629802 by 76 

Ex. (2). To multiply 84007 by 218. 



84007 
218 

102021 

84007 
68014 

7243491 



Here, when we multiply 84007 by 200, the result is 
6801400, and we omit the two zero* at the end, being 
careful to put the 4 in the place of hundreds. 

Observe that, in all cases, the first figure on the right 
of each partial product will be in the same vertical line 



with the figure by which we are multiplying : th 
the example just given, the 4 in the third produc 
the same vertical Hue with the 2 by which we mult: 

Ex. (3). To multiply 30047 by 21009. 

30047 
21009 



270423 
80047 
€0094 

631257423 

Here the first figure on the right of the seconc 
duct stands in the place of thousands, because v 
then multiplying 30047 by 1000. 

Ex. (4). To mdtiply 70407 by 3700. 

70407 
3700 



49284900 
211221 

260505900 



Examples- (viii) 

Multiply 

(1) 826 by 582. (2) 704 by 176. 

(8) 809 by 506. (4) 917 by 406. 

(5) 5876 by 428. (6) 7846 by 840. (7) 7859 b^ 

(8) 85639 by 598. (9) 79802 by 4007* 

(10) 80207 by 5060. (11) 642867 by 908( 

(12) 8637405 by 40800. (13) 970052 by 4001 

14) 980740 by 8406. (15) 9864302 by 80( 

16) 870120506 by 700403. (17) 82804070 by 4( 

18) 742849 by 947. (19) 578628 by 620* 

2 )) 428784 by 8057. ■ (21) 984236 by 500! 

[22) 872469 by 70048. (23) 885704 by 864 1 ; 

(24) 428796 by 57243. (25\ 620072 by 4005 

* 270408 by 502049. (£T) 4Kim>s3 KB 



fi 



Ex. (5). To fi'id the continued product of 14, 8, and 
0. 

Here we first multiply 14 by 8, and then multiply the 
noduct by 70, tL.ua : 



Examples- (Ix) 
Find the continued product of 

(1 ) IS, 10 and 20. (2) 436, 73, 13 and 6. 

(3) 3476, 2800, 70010 and 2003. 
27. When a number is multiplied by itaety cnoe, 
twice, three times, . . . the resulting products are 
called the second, third, fourth, . . . Powbbb of the 
number. The process is called Involution, and the 
Power to which the number is raised, is expressed by 
the number of times the number has been employed as 
& factor in the operation. 

The term square is usually employed instead of second 
power. 

The term cube is usually employed instead of third 
power. 

, 144 is tlie pqnare of 12, because 12x12 = 144. 
"" is the cuhe of 4, because 4x4x4-64. 

is the fourth power of 3, lacunae 3X3x8 X8=81. 



Examples- W 






find the squares of 








0} 15. (2) 24. 


(3 40. 


W 


57. 


(5) 69. (6) 72. 


(7) 67. 


(8 


1110. 


ft) 114. (10) 237. 
(13) 7H8. 
Lnd the cubes of 


(11) 625. 


m 


ay7. 








(14) 11. (15) IB. 


(16) 25. 


(17) 


47. 


(IS) 68. (19) 193. 


(20) 100. 


{2\) 


267. 


m) 866. (23) 6W. 


(24) 704. 


Wi 


<#5l. 



22 DIVISION. 

V. Division. 

28. Division is the process by which, when a product 
is given, and we know one of the factors, the other fac- 
tor is determined. 

The product is, with reference to this process, called 
the Dividend. 

The given factor is called the DmsoB. 

The factor, which has to be found, is called the Quo- 
tient. 

29. The operation of division is denoted by the 
sign + 

Thus 12 -f 8 signifies that 12 is to be divided by 8. 

The same operation is denoted by writing the Divi- 
dend over the Divisor with a line drawn between them, 

thus, — 
1 8 

In this Chapter we shall treat only of' cases in which 
the Dividend contains the Divisor an exact number of 
times. 

30. For small numbers, the Multiplication Table 
affords the means of solving questions in Division. 

For instance, since 12 =4x8, 

12 -4- 4 = 3, and 12 -r- 8 — 4 ; 
and sinoe 96 = 12 x 8, 

96 -5-12 = 8, and 96 + 8 =12. 

31. When we divide one number by another, we find 
how many times the latter is contained in the former, 
and therefore any process by which we can discover how 
many times one number is contained in another will 
furnish a rule for division. Such a process is explained 
by the examples, which we shall now give. 

Ex. (1). Divide 408 by 17. 

8^06 17X20^ 840, 
and 17X80 ss 610, 

it is plain that 17 is contained in 408 more than twenty 
times, and less than thirty times. 
If then we take away 840 from 408, and find hon 
lany times 17 is contained in the number that remains, 
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all find how many times, more than twenty, the 
>r is contained in the Dividend 408. 

w 408 — 840 = 68, and this number contains 17 
bur times. 

:iice 17 is contained in 408 twenty times, and also 
times, that is, the Quotient resulting from the div- 
of 408 by 17 is 24. 

lis process is represented more briefly thus : 

17 ) 408 ( 20+4 
840 



68 
68 

ience 408 + 17 = 24. 

. yet more briefly, availing ourselves of the notation 
vhich the local value of digits is represented, and we 
enabled to omit zeros, 

17)408(24 
34 



68 
68 



!x. (2). Suppose we have to divide 89012 by 10 ; 

Divisor Dividend Quotient. 



17) 89012 (6236 
85 



40 
34 



61 
61 

102 
102 



3 first find how often 17 is contained in 89, and as it 
contained live times, we set down 5 as the first figure 
the quotient, then multiply 17 by 5, and substiact 



the result $5 from tEte SO: to the remainder 4 we anne 
the next: %nre in taie irrbiaid ; thai as 17 is containe 
in 40 twice, we set down 2 as the second figure in th 
qnotienX t>htm maitaplr IT by % and substract the resol 
S4 fr * the 40 ; ami proceed by similar steps to ti* 
end of the operation. 

Ex. (3). PltiiLs 930*75 by 23. 

S3; 950675 (40029 
93 




Here, when we bring down 0, the third figure of tin 
dividend, 23 is not contained in it ; we therefore sei 
down as the second figure of the quotient, and when 
we bring down 5, the fourth figure of the dividend, 23 
is not contained in 5 ; we therefore set down another 
as the third figure of the quotient. When we then bring 
down 7, the next figure of the dividend, 23 is contained 
in 57 twice, and the operation proceeds easily. 



Divide 



Examples* (xi) 



18 by 6. (2) 27 by 9. 

84 by 7. (4) 132 by 12. 

182 by 13. (6) 238 by 17. 

456 by 19. (8) 3708 by 36. 

3996 by 37. (10) 6499 by 493. 

431376 by 817. (12) 976272 by 946. 

19249470 by 342. (14) 86366784 by 358. 

224009438 by 489. (16) 4690325214 by 618. 

2880376 by i869. (18) 10781526 by 6142. 



98955005667 by 4123. (20) 4076361 by 2019. 
13812058 by 287. (22) 505350366 by 89 

800919856 by 88. (24) 4600804 by 907. 



218860161 by 689. (26) 337103025 by 861. 

39916424548 by 1001. (28) 152847420 by 5060. 
(29) 20540588445 by 7649. 



31) 36088008823434 by 74291. 

'82) 889187023086118 by 6S43S. 

33J 887741S661524S9 by 98980. 

34) 5837G823G69 by G42867. 



(36) 26144910918U by 8723694. 
f any two of the three numbers that form the 
Dividend, and Quotient be given, we can find 

For Divid en dn-Di visor = Quotient. 
Dividend-!- Quotient = Divisor. 
Divisor x Quotient = Dividend. 

Eiamploa- (*ii) 

le Divided is 1171692, the Divisor 843. Find tha 

he Dividend is 149201,' the Quotient 23. Find the 

The Divisor ia 987, the Quotient M852. Find the 

SHORT DIVISION. 

When the Divisor is not greater than 12, the 
of division may be greatly abridged, 
oae we have to divide 023C8 by 8. 

operation is set down in the following form : 
6192368 

11546 Quotient. 

following ia the process : 

contained once In 9, with 1 as remain dor, we eel, 
under the 9, ami mentally prefix the remainder 1 to 
reading the result us VI: then since 8 is contained 
12. with 4 as remainder, we Bet dowD 1 under the 2, 
fix 4 to the 8, reading the result as 43 ; then since 8 
ined Jive times in 43, with 3 as remainder, we set 
under the three, and prefix 3 to the 6, reading the 



as M : then since 8 is contained four times in 86, ..- 
4 as remainder, we set down 4 under the 6, and prefix i 
the 8, reading the result as 48 : then since 8 is contained J 
time* in 48, with no remainder, we set down 6 ""fo r the 
and our operation is completed. 

Next, suppose we have to divide 11042804 by 1% 
The operation is set down thus : 

12jll042304 

920192 Quotient 

The following is the process : 

We must take three figures before we obtain a number 
which contains 12 ; then we say 12 is contained nine timet 
in 110, with 2 to carry on ; then 12 is contained Ucice in 24, 
and there is nothing to carry on ; then 12 is not contained of 
all in 2, we therefore set down under the 2, and carry on 
2 ; then 12 is contained in 28 once, with 11 to carry on ; then 
12 is contained in 110 nine times, with 2 to carry on : lastly* 
12 is oontained in 24 tyoice exactly. 



Examples- (xiii) 



Divide 



7652 by 2. (2) 725961 by 8. 

8650282 by 4. (4) 8749320 by 5. 

(5) 7468424 by 6. (6) 8504221 by 7. 

7) 718406960 by 9. (8) 4362017 by 11. 



(*) 

( 

(9) 7912464 by 12. (10) 4000623070905 by 9. 

(11) 7642300721 by 11. (12) 86089882405604 by 18. 

Divide each of the following numbers by 2, 8, and 4 
separately: 

(18) 4268924. (14) 620437548. (15) 27540918264. 

Divide each of the following numbers by 5, 8, and 9 
separately : 

(16) 46528920. (17) 981754200 (18) 284567000. 

Divide each of the following numbers by 7, 11, and 12 
separately : 

(19) 7971848. (20) 29574468. (21) 6736387812 



' NUMBERS INTO FACTORS, 



n. On the Resolution of Numbers into Factors. 

34. "We shall discuss in this section an operation, 
irtuch is the opposite of that which we call aultipli cation. 
[n multiplication we determine the product of too given 
factors : in the operation, of which we have now to treat, 
the product is given, and the factors have to be found. 

35. For small numbers the factors may be determined 
by inspection : 

thus, the factors nf 21 ore 8 and 7, 
the factors of 55 are S aud 11. 

. When we have found two factors that mate up a 
luct, one or both of these factors may be themselves 
oible to simpler factors. 

a 9 and 6 are factors of 54 : 

and the factors of 9 being 8 and 8, 
and tiie factors of 6 being 2 and 3, 
mber 54 can be split up into four factors, 2, 3, S ; 8. 

. . . Prime numbers are those, which have no exact 
i'visor hut themselves and unity. 

Thus 2, 3, 6, 7, 11, 18, 17, 19 are Prime Numbers. 

Composite numbers are those, which can be resolved 
into factors, each of which is greater than 1. 

Thus 4, 6, 8, 9, 10, 12, 14, 15, 16, 18 are Composite 
S umbers. 

88. Every composite number can be resolved into 
tutors which are prime numbers : thus 

4 = 2X3; 6 = 2x8; 6 = 2x2x2; 9 = 8x8. 

Hence, in resolving a large number into factors, we 
divide it by any small prime number, by which we know 
it is exactly divisible, and then divide the quotient by 
•ny small prime number by which it is exactly divisible, 
Mi] proceed in this way, till the quotient is 1 ; then 
toe divisors are the factors required. 



I 



BXSQLimaX OF KUMBEBS INTO FAO90M. 



Thus, to find the factors of 2520 : 

2 ; 2520 



2 


1260 


2 


630 


8 


S15 


8 


105 


5 


85 


7 


7 




1 



Hence 2520 = 2x2x2x3x8x5x7. 

In practical arthmetic we seldom require to find aU 
the factors of a composite number, but very frequently 
we want to know whether a number is exactly divisible 
by a particular number. 

The student will find it of use to remember the follow- 
ing properties of numbers. 

A number is exactly divisible 

by 2 when its last figure is or an even digit, as 426 ; 

3 when the sum of its digits is divisible by 8, as 579 ; 

4 when its last two figures are divisible by 4, as 2864 ; 

8 when its last three figures are divisible by 8, as 25256; 

5 when its last figure is or 5, as 30 and 135 ; 

9 when the sum of its digits is divisible by 9, as 275265 ; 

10 when its last figure is ; 

11 when the difference between the sum of the digits in 

the odd places (reckoning from the right) and the 
Bum of the digits in the even places is either or 
divisible by 11. 
Thus 24794 and 829191 are divisible by 11. 

Examples- (xv) 

Find whether the following numbers be exactly divis- 
ible by 2, 3, 4, 5, 8, 9. 10 or 11. 



i 1 ) 


117. 


(2) 288. (3) 


495. 




M 


1050. 


(5) 23472. (6) 


43MB, 


7) 


27464. 


(8) 82495. (9) 


84732. 


(10) 


6480. 


(11) 619182718. 




KOTB.— tv 


e have 


inserted them) remark 


at this poin 


because, iu attempting to resolve a large number iutn factor 


it is well to 


mow whether the attempt to divide it by 2 or 


m- 5, &c, will be successful. 




The student maj 


now, following the instructions givei 


in Art. 88, 


work another set of Examples 








Examples . (xvi) 




Resolve into prime factors : 




(1) 18. 


(2) 


24. (8) 27. 


4 82 


(6) 36. 


m 


89. (7) 42. 


(8) 61 




(9) 04. 


(10) 


67. (11) 72. 


(12) 65 




(IS) 91. 


(141 


99. (IS) 100. 


(16) 105 




(17) 108- 


(18) 


112. (19) 182. 


(20) 176 




(21) 288. 


(22) 


4S2. (23) 625. 


(24) 625 




(S5) 729. 


(26) 


999. (87) 1296. 
(29) 6760. 


28) 1760 





rei 



39. The process of Multiplication may often be mode 
ihorter when the Multiplier in a composite number, by 
resolving it into two or more factors. 

Thus if we have to multiply 2579825 by 66, we may 
Bolve 56 into the factors 8 and 7, and proceed thus, 



The advantage of this method will be more apparent 
when we come to multiplication of aunis of money, 
weights, and 



Examples, (xvii) 
Multiply, after resolving the multiplier into factci 
not greater than IS, 



t 
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(1) 847 by 14. (2) 428 by 82. 

(8) 5462 bv 27 (4) 8497 bv 86 

(5) 8573 by 49. (6) 28472 by 56. 



(7) 49278 by 68. (8) 90728 by 182. 

(9) 90725 bv 360. (10) 40207 by 108: . 
(11) 86729 by 1820. (12) 704075 by 14400. 

40- So also we fnay often simplify the process of 
division, when the Divisor, though greater than 12, can 
be made up by factors each not greater than 12. For 
we can divide the Dividend first by one of these factors, 
and then divide the Quotient by a second factor, and so 
on. 

Suppose we have to divide 47268540 by 45. 

Here 45 can be made up of the factors 9 and 5. 

9 47268540 



5252060 

1050412 

Examples- (xviii) 
Apply the process just explained in the division of 

(1) 84608 bv 14. (2) 6791040 by 15. 

752864576 by 18. (4) 1143995886 by 27. 

285216822 bv 83. (6) 2095501072 by 49. 

41 57028792 by 56. (8) 1200130008 by 84. 

22089992 by 108. (10) 57667632 by 132. 

472634500 by 125. (12) 565184160 by 720. 
537062400 by 14400. 



VIL Inexact Division. 

41. Hitherto we have chosen Examples, in which the 
Divisor is contained an exact number of times in the 

Dividend. 

Now suppose we have to divide 28 by 7. 

Since 8 x 7 = 21, it follows that we can divide 28 

units into 3 parcels, each containing 7 units, and when 
we have done this, 2 units out of the 23 remain over. 

In suoh a case we call 3 the Quotient, ani 2 the 
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Again, if we have to divide 72469 by 53, we proceed 

thus, 

68) 72469 (1867 
63 

194 
159 

856 
818 



889 
871 



18 

Hence the Quotient is 1867, and the Remainder 18. 

Nora. — If we multiply the Quotient by the Divisor, and 
add the Remainder to the product, the sum must be equal to 
the Dividend. 

Examples* (xix) 

Divide 

8492 by 87. (2) 486296 by 41. 



I 



872968 by 47. (4) 57092 by 65. 

5) 7492736 by 71. (6) 82749825 by 98. 

(7) 87467 by 103. (8) 978462 by 409. 

(9) 8276253 by 728. (10) 974004562 by 1009. 

(11) 48237654 by 4821. (12) 68725642903 by 6871. 

42. When we employ, in cases of inexact division, 
{he method of short division, after breaking np the 
divisor, into component factors, as in Art. 40, the re- 
mainder will be found by a prooess now to be explained. 

Ex. (1). Divide 48276 by 21. 



•{ 



8 

7 



48276 

—~ ~~ "~ - * 

14425 and 1 unit over, 



2060 and 5 parcels of 3 units, or 15 units over. 
Whence the Quotient is 2060, and the Remainder is 
16 + 1, or 16. 



S 
t 
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Ex. (2). Divide 672948 by 126. 
5 1 672948 



126. 



114689 and 8 unite oyer, 



22917 and 4 parcels of 6 unite, or 20 units over- 



4688 and 2 parcels of 26 units, or 60 units ovs^ 
Whence the Quotient is 4688, and the Remainder \M 
60 -f 20 -f 8, or 78. 

' Examples* (**) 

Divide, employing Short Division, 

4168 by 16. (2) 687696 by 16. 

42818 by 18. (4) 423672 by 21. 

724972 by 26. (6) 669024971 by 27. 

(7) 2826780 by 83. (8) 8642396 by 86. 

866699 by 48. (10) 8274918 by 64. 

280047914 by 77. (12) 419421 by 99. 

44487 by 106. (14) 96879 by 189*. 
1194477 by 210. 

43. In dividing a number by 10, we have merefy to 
mark off the last figure, the other figures giving the 
quotient, and the figure marked off the remainder. 
Thus 2460197+10-246019 with remainder 7. 

Again, to divide 42396676 by 20, we might proceed 
thus, 

10 42896676 




4289667 and 6 units over, 



2119783 and 1 parcel of 10 units over; 

whence the Quotient is 2119788, and Remainder 10-1-5, 
or 16. 
But the operation is written more briefly thus : 
2,014239667,6 

2119788 and 16 remainder. 
Again, 

in dividing by 100, we mark off the last two figures* 
.•- hiding by 1000, we mark of the lout three figures 
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I the quotient and 



from divisor and dividend, and find i 
ratuainder by a similar process. 

44. If any three of the four numbers, that form the 
Dniwr, Dividend, Quotient ami Remainder be given, we 
«n find the fourth. 

1. Let Divisor, Dividend, and Quotient be given, 
Multiply the Divisor by the Quotient, subtract the result 
fram the Dividend, and yon have the Remainder. 

2. Let Divisor, Quotient, and Remainder be given. 
"''''ii'ij the Divisor by the Quotient, add the .Remainder 
'" "le result, and you have the Dividend. 

S. Let Divisor, Dividend, and Remainder be given, 
onbstract the Remainder from the Dividend, divide the 
result by the Divisor, and you have the Quotient. 

*. Let Quotient, Dividend, and Remainder be given. 
"oBtract the Remainder from the Dividend, divide the 
^siilt by the Quotient, and yon have the Divisor. 



iples. (xxi) 

Dividend 4276, the Quotient 



,'l) The Divisor is 25, th 
'*1. Find the Bemaindar. 

(2) The Divisor is 842, the Quotient 1381, the Remainder 
17 ■ Find the Dividend. 

. (3) The Divisor is 696, the Dividend 873119, the Remain- 
*** 345. Find ihe Quotient. 

(4) The Quotient is 2910, the Dividend 6765237, tha Be- 
**> binder 817. Find the Divisor. 



Vm. Methods of Verifying the Operations and 
some Practical Methods of Shortening Labor in 
the fundamental Rules. 

45, Addition. The usual verification is to add both 
Upwards and downwards, and see if the sums agree. 
This is generally sufficient. Another method is to 
iv a horizontal line across the middle of the bum 

d add it in two separate parts, then find the sum o 
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the two answers, which must agree with the work it ii 
to verify. If it be a very long sum, it may be divided 
into three parts by two horizontal lines, and the three 
separate sums found, Ac. 

46. Subtraction. The correctness of the result in 
subtraction may be tested by adding the remainder or 
difference to the subtrahend, when the result ought to 
be the same as the top line or minuend. 

47- Multiplication. The proof of multiplication by 
casting out the nines depends on the following property 
of numbers : — 

Any number divided by nine will leave the seme ft* 
mainder as the sum of its digits divided by nine. 

This will be evident from the following example: 

6783 6000 700 80 8 
"9"— 9 + 9 + 9 + 9 

« 

= (666 + *) + (77+t)+ (8 + i+i) 
= 666+77+8+ -J-+-J- +-§-+-§" 
= 7Pl+ 6 + 7 + 8 + 3 . 

Ilencc it is clearly seen that the remainder, arising 
from the division of 6788 by 9 is the same as that aris- 
ing from the division of the sum of the digits by 9. 

Tins test may be given in the form of the following 
rule: 

Divide the turn of the digits in the Multiplicand by 9 } 
and set down the remainder. Divide the sum of the digits 
in the Multiplier by 0, and set down the remainder. Mul- 
tiply tlie two remainders together, divide the result by 9 9 
and set uoitm the remainder. If the process be correct^ 
this remainder will be the same as the remainder obtained 
by taking the sum of the digits in the Product and divid- 
ing it by 9. 

For example, if we multiply 76871 by 854 the pro* 
4 > ;, 66220884. 



1 



nou tanaooe i 
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nwno* 

I fcmnf lipU in Multiplicand = 21, 

and 24-=-fl gives remainder 
Sum Of digits in Multiplier = 17, 

and 17-T-9 gives remainder 
FireiramiiBderXseccrod remainder = 48, 

and 48-S-9 gives remainder 3. 
Bimi at digits in the Product = 30. 

and 80-H9 gives remainder 3. 
TtiB so-oalled proof is defective as a proof in the 
following, as it fails to detect errors in the product — 

1. If the order of figures in the product bo misplaced, 
i S7 for 73. 

2. If errors be made which counterbalance each other, 
•* 35 written for 62, the sum of digits in each case 
*»io.g &e same. 

8. If 9 be written for 0, or for 9, or either be 
omitted or inserted too often. 

-J. Division. To prove division, multiply the divisor 

"J the quotient, and add the remainder, if there is one, 

*° fie product. If the result is equal to the dividend, 

*° have a verification of the first operation. Division 

°*J also he proved by casting out the nines, but the 

,r wfiBless direct than in multiplication. For instance, 

ife divided 417 by 29 the quotient is 14 with remainder 

.. The most convenient form in which to apply the 

proof of nines is to write this in the form of 29x14 + 11 

417. The remainder givea 2x6 + 2 or 12. This 

fWnabder and the dividend, 417, divided by 9, givo a 

sioaindor 8, which therefore proves the work. 

49. Arithmetical Complement. The arithmetical 
nplement of a number is defined to be the difference 
Ween any given number and the unit of the nest 
.jjerior order ; thus 6 is the- arithmetical complement of 
47 of 68, 8468 of 1532, and so on, being the differ- 
,ces respectively of 4, 63, 1582, and 10, 100, 10000, 
next superior units of these numbers. Conversely, 
i, 4, 53, 1682 are the arithmetical complements of 6, 
8468 respectively. 



UTTinTnMTrai :anxDi&mBHE it & 
jund. .iy "Jia :aiiatrmz .tub: — 

Jemn a 'he *rt r/md ma matrux wary ipm jfaet 

Thft irmrmRgBai ^tmipieniezn: azsy ie tskl id fed tin 
ifiTPTgwnft )ecween two znmuern. iis : if 339 as siav 
-ractEcL±r!:nL /To -jib jsmainaer is 33T. 3ur if 7*51, rfH 
u"^r r -Tnftr:r.ai xmriemeiis ?f 239. die- leas mrrnhpr, oe 
ituiea :o 775. ~iie zreaicr. --he -nun "toL be 1397,. one 
hue LOGO _n -±i3 ;ase- ji -in* next sinesor <xder 
^reafiEF Than -Jie inference 31 'Job two TTTmher^, Ey 
"•g rnn vTTTT -r.Ta nm. "ne- number tuL xt *& -xnxaL 3D the 
iiffrrgree if 239 mil 573 -o 'iiac "-he USaoncftftf 
Twr- ttttt: I'.era <;an :e ibum! rr 'uidi^c-n. The jctfanii 
^o'^'r-'rTnrm; zcay :e "vriT^en inns L~ol- with, die svxb- 
ir-esrr?* thii >n :he ".ecu "jtucm, Then jtiaed 3) 578, 
?mn Tiii je -337. *iic miliare izui smtcacBm 
oem^ loggsher -sernai. :o ieto. 

This method :a sEuxLoyed -nth great atfcrantage to 
5iia ihe aegresMe )i several amzibtszs ^ilsul some of 
:hexxL are auriiirre sad Mine sa ii tr a ctive . Thns, if ve 
have— 

3795 - L532 - 3)19—4759 -5104 

We arrange rJiem as fuilows : — 

A. C. ai 1232 is lS4t» 

201d ■• T7961 

8759 
♦ 4 5104 - 



Sm ty,%r*%B&* required. 

60- f Jontjucttoxs i* ITuLTiFLrcATioir. — The mnltipli- 
*fc».f,ion by Any number from 12 to 19 inclusive, may be 
ftflfoctol ft» follows : 

Multiply fy/ hhefiyivre of the Multiplier in the units 
pirn**, tmd In llm number to be carried add the figure of 
Hi* Multiplicand ju$t multiplied. 
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be 1. Multiply 2384 by 19. 



X9 = 86; est down 6 and cany 8. 
X9+3 oarried + 4. the units fig-jrf of the multiplicand 
- T9 ; set down 9 and cany 7. 
IXB+7 ca.nied+8, tbo tens' 6Rure of the multiplicand 
— i'2 ; set liown 2 and carry 4. 

2x9+4 carried-t-a, the hundreds' figure of the multipli- 
ad = S6 ; set down 5 and carry %. 
rieJ+2, the thousands' figure of the multiplicand 
4 ; *ot down 4. 

The backji'jiwt: system, as it is sometimes called, may 
be extended to numbers between 20 and 30, and be- 
tween 80 and 40, by adding to the number to be carried 
the doubh or the treble of the figure of the multiplicand 
. just multiplied. 



Ex. 2. Multiply 34578 by 



84343422 = 099 times 34G78. 
Ex, 8. Find the product of 84578 by 699. 

Hera 699 =700-1 
And 24304600 = 700 times S4E78. 
84578 = 1 ' 



24170022 = 699 time* 84678. 



Hence, any number can be multiplied by 99, I 
8999, Ac, by annexing 2, 3, 4, Ac, ciphers to the 
aiultiplicand, and subtracting the multiplicand from 
ttiis product. And in a similar way any number can 
°e multiplied by another composed of a repetition of 
J « figure with "any other figure in the highest place. 



El. t. IlaMplj 9643287 ty 378127. 



T times the moltrptind = 

42 timet the mnliiplicanil - 

timet 7 times multiplicand = 

time* 67508009 

578 times the multiplicand 'i 

= 9times 42 times the 

mnlaltirlicand = 9 tunes 1 

405016064 j 


5 


67503009 
■ =105018054 

3C4ol624Sfl 



B64928016S 

To SQUABS ANT NuMBXH ENDING IN j 

Square the B and write down the result ; then ; 
sreaae the number to the left of 5 by 1, and multi] 
this sum by the number to which the 1 was addi 
Set this product to the left of the 25 and the nuiul 
thus formed will be the result required. 

Ex. Find the square of 75. 



I 



*-ino 



Add 1 to 7 and multiply by 7 and place the 66 b 
left of the 25. 5625 is the result required. 

51. Abbreviations in Division. Since 4 x 
and 8 x 125 is 1000, the division by 25 will be effeo 
by multiplying the dividend by 4 , and cutting off the 1 
two figures from the product. The division by 125 ? 
be effected by multiplying the dividend by 8, and c 
ting off the last three figures from the product. In ei 
caae the figures cut off, when divided respectively b; 
or by 8, will be the remainder, and those loft will be i 
quotient. 

Any number can be divided by 9, 99, 99!), 4c, 
incoesBively dividing the given number by 10, ll 
1000, tio., respectively, and taking the sum of I 
■noceaaive remainders for the tme remainder ; exei 
when the sum of the latter exceeds the next higl 
unit ; in that case both the quotient and remainder 
[creased by unity. 



iider mi 
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_ Ex. Divide 65874 by 99. 

100 ) 658,74 

6,58 

6 



665,39 

Here the sum of the partial remainder is 188, and 
both the quotient and remainder must be increased by 
nnity. The reason of this "we leave as an exercise for 
the student. 

There is a method of dividing one number by an- 
other, termed the Italian method, which materially 
shortens the process. In this method all the partial 
subtrahends are omitted, and only the partial remain- 
ders retained in the working. 

Ex. Divide 108419716121 by 5788. 

6783 ) 108419716121 ( 18748005 

50589 



43257 
27761 



46296 



2121 



3206 final rem. 
The first step is simply subtraction, giving 5058 for 
remainder. The work of the next step is as follows : 
8 times 8 is 24 : 4 from 9 gives 5 (which put down) 
and carry 2. 8 tipaes 8 and 2 give 66 : 6 from 8 gives 2 
(which put down) and carry 6. 8 times 7 and 6 give 
62 : 2 from 5 gives 8 (put down) and carry 6. 8 times 
5 and 6 give 46 : 46 from 50 gives 4 (put down.) 

It sometimes happens that one has also to be carried 
from the subtraction. For instance, in this case — 

5783 ) 50581 ( 8 
4317 
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We say : 8 tinges 8 is 24 : 4 from 11 gives 7 (put dt 
and carry 8 (instead of 2). Then 8 times 8 and 8 gft 
67 : 7 from 8 gives 1 (put down) and carry 6, &c 

Examination Papers, 
I. 

• 

(1) Express in words, 4237496 ; and in figures, six hun- 
dred and fifty-three thousand eight hundred and twelve. 

(2) Find the sum of 24753, 86729, 4287, and 80462. 

(3) Find the difference between 86293 and 78464. 

(4) Multiply 8627 by 493, and 50042 by 307. 

(5) Divide 8423793 by 9, and 2659582 by 858. 

II. 

(1) Write in figures, twenty-five millions two hundred and 
fifty-seven thousand fix hundred and thirty ; and in words, 
402050407. 

(2) From seventeen millions and seventeen take eight 
thousand and eight. 

(3) Multiply 6549 by 4037, and 27004 by 3700. 

(4) Divide 32456789 by 96, first by long division and then 
by short division, and show that the results agree. 

(5) Find the sum of one million and six, fifteen thousand 
and eleven, one hundred thousand and ten, and sixty thou- 
sand four hundred ; and divide the result by 9. 

III. 

(1) Write in words, 10010201401; and hv figures, one 
million twenty-three thousand and one. Add together the 
two numbers, and from the sum subtract their difference* 

(2) Multiply 740296 by 2089, and 426004 by 3704. 

(3) Divide 78297426 by 35, employing short division. 

(4) From one hundred and twenty-six millions four hon- 
ored and six thousand end three take ninety-five million! 
and four. 

(5) Divide the product of 723 and 847 by 43 

IV. 

(1) Express in figures the number represented by 
MDCCCLXXXVIII. 

(2; Divide 987654321 by 132, using short division. 




(8) "RedTica to prime factors 56, 78, ami 114. 

(4) "Multiply the aum of 86297 and 40025 by the differs. 
Utween 789 and 634. 

(5) By Uow many does one million exceed one huud- 



ll) Divide tbrea hundred and fifty-thiee billions eight 
lilliona nine hundred and seventy-two thousand six ban 
red and two by 5406. 

(2) Multiply 8976589 by 9876. 

(3) Resolve into elementary factors (£. e. prime nu.rn.bi 
40, 90, and 126. 

(4) Express in Soman Notation 24, 47, and 178, 

(5) How many bricks may be takao away in 
---b. taking 500 bricks? 

TI. 

(1) Explain the method for the multiplication of two nnm- 
L ers, each consisting of several figures, and multiply 30071 

y 90690, explaining the reason for each step of the process, 

(2) Multiply 76894754 by 112756 in three Euea of partial 
products. 

(5) By what number must the product of the sum and 
difference of 8376 and .1684 h& increased so thnt the result 
may be exactly divisible by 7B59 ? 

(4) A drover bought 527 sheep at 82 per head; twice 
mauy calves at thrice as much per head, 19 cows at $29 per 
bead, and thrice as many horses as cows at four times ai 
much a piece. How uiucL did the whole drove coat him ? 

(6) One-half the sum of two numbers is 4831, and one-half 
their difference is 3353. Find the numbers 

VII. 

(1) Eight head of cattle at 823 each, and 7 horses at 989 
each, were given for 3 acres of land. What was tho land 
worth per acre ? 

(2) If 18 men can reap a field in 76 days, how long will 
it take 19 men to reap the same field ? 

(8} A. man bought an equal number of sheep and e> 
.1; ahei |. cost 83.60, «,ud each cow 821.50. 
y of oiioli did he buy '.' 



aarts. 



1 
; 



How 
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(4) It was found that after 789 had been subtracted 87$ 
times 'rem a certain number that the remainder was 86$ 
Pind the camber. 

(5) The aaes of thn?e brothers are 19, 17, and 15 yean, 
and their father wills them his property worth $35,700 
according to their ages. What does each get ? 

vni. 

(1) There is a number which, when divided by 4 and the 
quotient diminished by 35* and the result multiplied by 10, 
and the product decreased by the difference between the 
arithmetical complements of 7846 and 3479 gives 883. Find 
the number. 

(2) If 5 lbs. of tea are worth 15 lbs. of ooffee, and 4 lbs. 
of coffee are worth 8 lbs. of sugar, how many pounds of 
sugar are worth 75 lbs. of tea ? 

(3) Find the number from which if 13675 be taken the 
remainder will be 45209 less 27645. 

(4) A horse is worth 8 times as much as a saddle, and 
both together are worth $2ol. Find the value of the horse. 

(5) A dealer in cattle gave $6400 for a certain number,, 
and sold a part of them for $3600 at $18 each, and by so 
doing lost $2 per head. For how much a head must he sell 
the remainder to gain $800 on the whole ? 

IX. 

(1) Any number may be multiplied by 5, 25, 125, &o., by 
annexing 1, 2, 3, &c., ciphers respectively to the number, 
and then dividing it by 2, 4, 8, Ac. Explain the reason of 
this rule. 

(2) Of what number is 99995 both divisor and quotient? 

(3) A person bequeathed his property to his 8 sons. To 
the yomgest he gave $1789; to the second 5 times as much 
as to the youngest ; and to the eldest 3 times as much as to 
the second ; find the value of the property. 

(4) In walking a certain distance John takes 17694 steps; 
how many steps will James take in walking half the dis- 
tance, John taking 3 steps for every four of James's ? 

(5) A merchant failed and his goods were worth $7770. 
Out of this he can pay his creditors 37 cents on the dollar. 
One of his creditors got $1998 as his share. Find the mer- 
chant's indebtedness, and what he owed the one creditor. 
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) In the nraltiplicntioTt of numbers, how do you prort 
correctness of the operation by ousting out the ni — * 
iliiiu and give reasons for the rule, and show the e 
which it is liable. 

(21 Multiply together 172314412 and 987654321 in I 
is of partial products. 
8) Simplify 1-3+4-8 + 16-32+64-126+356-512+ 
:ii4S+4fl96-8l92 + 163B4-327fi8+65586- 131072+ 
2144-524288+1048576-2097152+4194304. 

(4) Divide 7864643457 by 9999. 

(5) The quotient is equal 8 times the divisor, and the 
' i>r to 6 times the remainder, and the throe together 

jnt to 516 i find the dividend. 

On the Method of Finding the Highest 
Common Factor of Two or more Numbers. 

3. A number is said to be a Factor of another mim- 

when the latter is exactly divisible by the former. 

s 8 is a factor of 12. 
A number ia said to be a Common Factor of two or 
*e numbers, when each of the latter is exactly divis- 

by the former. Thus 3 is a Common Factor of 9 : 

and 16. 
The Highest Common Factor of two or more numbers 
the highest number which will exactly divide each of 

Thus 6 is the highest Common Factor of 6, 12, and 
and 9 is the Highest Common Factor of 27, 36 and 

The words Highest Common Factor we shall write 

' :fly h. o. F. 

For small numbers the h. o. f. may be found by 
!ction, and by way of pi-ficttiX' Llio student may work 
s following examples, applying the testa of divisibility 
ten in Art. 38. 
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Examples- (™i) 
Find the h. o. f. of 

(1) 8 and 14. (2) 12 and 80. - 

(8) 40 and 60. (4) 86 and 90. 
(5) 48 and 144. (6) 7,14,21. 
(7) 15,27,105. (8) 82,48,128. 

(9) 16,64,256,1024. (10J 24,51,105,729. 

53. In large numbers, the factors cannot often be 
determined by inspection, and if we have to 'find the 
h. c. f. of two such numbers, we have recourse to the 
fl owing Rule : 

f Divide the greater of the two numbers by the lees, and 
( the Divisor by the remainder, repeating the process until 

no remainder is left: the last Divisor is the h. c. *. 

required. 

Thus, to find the h. c. f. of 689 and 1578, we proceed 
thus: 

689)1573(2 
1878 



195)689(3 
585 



104 ) 195 ( 1 
104 

91)104(1 
91 

18)91(7 
91 

Hence 18 is the h. o. f. of 689 and 1578. 

The reason of the above process depends upon the 
following proposition : 

A common factor of any two numbers is also a factor 
of their su?n, of their difference, and of any multiples of 
either of them. , 

* Thus, 7 is a common factor of 28 and 91 ; 

7 is also a factor of their sum, 28+91, or 119; 
7 is also a factor of their difference % 91 — 28 or 63. 



i a factor of 5 times 91, and of any other multiple of 31. 
a factor of 3 times '2H, ami -,f any otbi r mvltipU of 38. 

nnmbar which 13 a factor of 689 and 1573 ia a factor alia 
it difference 195, 

13 therefore a factor of any multiple of 195 —e. g., 685, 

therefore of 585 and 689, 
. therefore of their difference, 104, 
. therefore of 104 and 195, 
[ therefore of their difference, 91, 
[ therefore of 91 and 101, 
! therefore of their difference, 13, 
I therefore of 91 and 13, 

I therefore since 13 is & factor of itself and 91 , it ia a faetoi 
e given numbers 689 and 1573. 

>, 13 is the Highest Common Factor of the given numbers, 
has been shown tbatany number which is a /«c(or of 689 and 
ia also a factor of 13, and since 13 is the highest factor of 

" '» the Highest Common Factor of 689 and 1573. 
the preceding proof it may ho observed that Die quotient* 
' importance to the reanit. We are simply finding the 
. :,e between a certain number used as a dividend and a 
tic of another number need aa a divisor. This multiple, 
re, need not always be less than the dividend, and it will 
fficient to find the difference between the dividend and the 

I multiple of the divisor. Attention to this will soi 

shorten the labor. Thus in the preceding example, 



,->)G' 



780 



1(4 



Examples- ("Mil 



1 the h. o. w, of 

J 884 and 1296. 
i 7455 a,nd 47323. 
> 6006 ami 10359. 
I 49608 aad 169416. 
(9) 1581227 and 1675B7GB. 



(2) 2272 and 8552. 

(4) 12321 and 54340. 

(6) 1908 and 2736. 

(8) 126025 and 40115. 

(10) 35175 and 236845. 



. If the h, o. 1. of three numbers be required, i 
find tlici h. o. t. of two of tliu 11 umbers. Tben the 
f. of Qua result and the third niuubor will be the 
L r. required. 
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For eiaisTle, if ve Ttzzire the h. c f. of 851, 45% 
and 1017, ve drst rul the h. c. f. of 351 and 459 tola 
27, and then -*•* £ni the h. c. f. of 27 and 1017 to be % 

which is therefore the n. c f. required. 

Examples- (mYj 
Find the h. c. f. of 

( 1 , 16. 20. 23. (2) 14. 43, 56, 188. 

(3) 3G5, 511. 603. (4) 232, 200, 493. 

(5) 492,1476,1763. (6) 143,444,592,708. 

X— .Lowest Common Multiple. 

55. A number is called the Multiple of another nam* 
ber, when the former is exactly divisible by the latter, . 
Thus 12' is a multiple of 3. 

A number is said to be a Common Multiple of two or 
more numbers, when the former is exactly divisible hj 
each of the latter. Thus 12 is a Common Multiple of 
2, 3 and 4. 

The Lowest Common Multiple of two or more num- 
bers is the lowest number, which is exactly divisible Ij 
each of them. 

Thus 12 ie the Lowest Common Multiple of 4, 6 and 
12, and 60 is the Lowest Common Multiple of 15, 20 
and 80. 

The words Lowest Common Multiple we shall write 

briefly l. c. m. 

56. To find the l. o. h. of two numbers we have the 
following Rule. 

Divide one of the numbers by then. a. f. and muUiplf 
Mm quotient by the oilier number. The result is the l. o. H. 
For oxamplo, to find the l. o. m. of 24 and 86. 
The n. o. f. of 24 and 86 is 12. 

Now 24 -T- 12=2. 
.-. l. o. M. of 24 and 36 =* 86x2 -72. 

Notps. Tl 10 symbol /.stands for the word therefor* 

Rincti 12 i« Uio n. o. f. of 24 and 36, then 24 = 12X2 and 36 = 
also 24X30 *■ 12X2X12X3, and obviously the least com- 
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. multiple of the two numbers will consist of the prodnct of 
he prime factors in the two numbers ; or the least eommon 

24X36 
tiple of 24 and 36 = 12X3X2 oi — ^ = n% 

nd there is no integral number less than 72, which is a mul- 
b of 24 and 36. 

or 72 contains 24, 3 times, 36, 2 4imes, and 3 and 2 being 
ne to each other : 

Therefore the &. o. m. of 24 and 86 = **** ' or th ^ least 

imon multiple 'of two numbers, is equal to their product 

ided by their highest common factor. 

the following form is perhaps, more convenient in practice. 

24X36 36 

L. C. M. of 24 and 36= 12 = 24x j— 

rhe l. o. M. of two numbers is equal to the product of either 
the numbers multiplied' by the quotient arising from dividing 
• other by their highest common factor. 

Examples, (nv) 

Find the L. G. M. of 

(1) 27 and 54. (2) 88 and 108. 

(3) 633 and 844. (4) 195 and 735. 

(5) 1000 and 2125. (6) 3432 and 3575. 

7) 936 and 2925. (8) 2304 and 4082. 

(9) 2443 and 4537. 

)7. To find the l. o. m\ of three or more numbers, we 
*ht find the l. o. m. of any two, and then find the 
j. m. of the resulting number and of a third of the 
anal numbers, and so on, the final result being the 
j. m. required. 

3ms to find the i» c. m. of 12, 20, 36 and 54, we 
;\ > proceed thus : 

the L. o. m. of 12 and 20 is 60, 
of 60 and 86 is 180, 
of 180 and 54 is 540; 
. \ the l. o. m. of 12, 20, 36 and 54 is 540. 

Jut in practice it is generally more convenient to pro- 
i by the following Rule. 

let down the given numbers side by side ; divide by any 
iber. comrntnciny with 2, 3, 5 . . . which will exactly 
de two at least of the numbers ; set down the quotients 
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mnd M nMsiZxr* thai art not exactly divisible I 
air' tor. » \e : * rtie: and proceed in this way till y 
j litu of n^m.l*rs, vhvch are prime to one another. 
the cominuti frodad of all the divisors and the n\ 
in this lift* mV.* be the l. c. x. rewired. 

Thus, to find the jl. c. x. of 12, 20, 30, 54. 

2 12.30,90,54 



2 6. 10, 15, 27 
3, 3. 5,15,27 
5 1, 5, 5, 9 

1. 1, 1, 9 

.\ lc.jl=2x2x 3X5X9=540. 

The following is somewhat shorter : 

Set down the numbers in a line, then strike out ani 
are contained in any of the others. Divide thos 
struck out by any number that will exactly divide c 
them; under any that it exactly divides, place the 
- ttint ; under any which contain some factor common 
\ set down the quotient, after striking out this factor 
\ briny down all the other numbers. 

Proceed in this way with the new line , and so on, 
all the numbers left in any line have no common tnei 
but unity. Then the continued product of the numbe 
this line and all the divisors is the L. C. M. of the 
numbers. 



( 

\ 



f 



\ 



Thus, taking the numbers in Section 57 : 



12 



12, 20, 30, 54 



ft 5, 9„ 
.\ L. c. m. =9 X 5 X 12=540. 
To find the l. c. m. of 4, 8, 10, 12, 16, 20, 24, 25 
Again, 



12 



ft ft ?0, Jft 16, 20, 24, 25, 3Q 
4, ft ft 25, 9 
L. C. M. —25 X 4 yj\& — \9Bfo. 



Example: 
bid the l. o. h. of 
6, 9, 24, 40. 
12, 18. 96. 144. 
84, 156, 63. 99. 
17, 61, 119, 210. 



(9) 44, 126, 193, 28(1, 330. - (10) fiO. 338, 675, 702, 97! 
Examination Papers. 



) If A, B and wnlk 103950 inches together, bow often 
1 they step at the sime moment, A taking 38 inches, 
. step, B 27, and C 80 ? 

) How many rails will inclose a field 23023 feet long by 
6 feet wide, the fence being straight am] 6 raila high, 
""i of equal length, and the longest that can be used ? 

E wheels containing 210 and 3'M cogs respect* 
ng together. After how many revolutions oi 
arger wheel will two cogs which once touch, touch 




(2) 8, 13, 22, 55. 

(4) 16, 80, 48. 56, 73. 

(6) 27, 33. 64, 69, 182, 

(8) 15, 26, 39, 65, 180. 



) A. farmer has BOO bushels of wheat ; what are the three 

Jest-sized bags, and the three largest bins, holding an 

number of bushels, that will each measure the same 

remainder 1 

What is the smallest earn of money with which I can 
leep at 95 each, cows at $22 each, or horses at $75 

I) Three horses are running round a race-course of 5280 
; the first horse runs 440 yards a minute, the second 
ards, and the third 864 yards ; find the time between 
:e ooming all together, aud their coming all together 



< 
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III. 

(1) Explain how yoa would find all the divisors whiehi 

numb- r has. Find those of 1800. 

(J) The l. c. m. ot 2, 8, 4. 5, 6, 8, 9, and another numb* 
prune t.i them U 10440. What is this number? 

(i*) How do you determine whether a number is prime at 
compete ? 

Which of tho following nmubers are prime and which 
composite :— 3301, 2IW9, 14787 aud 1477? 

( \) Throe iib'M, A, B, and C start together from the sami 
place to wa : k round an island 60 miles in circumference; 
liit'Y walk m tho same direction. A at the rate of 5 miles pel 
hour. 1» :ii 4. and C at 3. In what time will all bo together 
for the fir- 1 time after starting, aud how many miles will 
each have gone? 

(f>) Kind tho greatest weight, in grains, that will measure 
both p-uuiU Avoirdupois and pounds Troy, there being 5760 
grains in one pound Troy, and 144 lbs. Avoirdupois contain 
ss many grains as 175 lbs. Troy. 

IV. 

(1) Define Factor, Measure, Multiple, and explain wheat 
uutnhor is Prim ' and when Composite. In what digits must 
prime numbers end? /. *j , f. ; & 

{'1) The product of two numbers is 1270374, and half of 
one i'f them is oTJO. What is the other ? 

<:'» The foro wheel of a carriage was 11 feet in ciroumfer- 
i :..'o, and the hind one 13 feet. There being 5280 feet in 
mile, how many miles had a carriage gone when the same 
up U which wire on tho ground at the time of starting! 
had boon on the ground o 00 times at the same instant? 

(1) A can dig 30 post-holes in a day; B can dig 82, and 
C 30 in the same time. What is the smallest number which 
\v'!1 furnish ixnct days' labor either for each working alone 
or for all working together? • 

(5) How many firkins of butter, each containing 56 lbs. it 
28 cents a pound, must bo given for 14 bbls. of sugar, each 
containing 276 lbs. at 8 cents, per pound f 

V. 

(1) Explain the use of zero in decimal notation. 

(2) Find the greatest number which will divido 10974 
md 10886, leaving as remainders respectively 54 aud 8i>. 



) The digits in the twits' and millions' pi rices of a num- 
we 2 and 7 respectively, wbrit will be tho digits in the 
.» placea whoa 999999 ia taken from the number ? 

ine 3 miles Ion <> ia planted with 5 rows of trees, 
rees are plnced in the different rows at the difltanoea oi 
1, 10 and 12 feet respectively. If the rnwa start from 
imo straight line, (1) how often will fi trees be in aline, 
a being 6230 feet in a mile? and (2) how many trees 
in the avenne ? 



XI.— On Fractions. 

18. Numbers are the measures of quantities. 
i Quantity ia anything, which may be regarded as 
g made up of parts like the whole. 
QitiB a sum of money ia a quantity, because we may 
(1 it as made up of parts like the whole, 
i measure any quantity we fix upon some known 
itity of the same kind for our standard or Unit, and 
Numbeb, which expresses how many times this Unit 
.utiuned in the quantity, is called the Mbastibe of 

mtity. 
o (rat this in a more practical shape, we give the 
iwing illustration : We measure large sums of money 

by the Unit which we call a Pound, and when wo say 

tlittt a man's income i& five hundred a year, we mean, 
■ ■ce.ives yearly a sum of money, which contains 

the unity five hundred times, And we call the Number 

Fire Hundred the measure of his income. 



59. Now we can conceive tliat a unit of measurement 
tony be divided into ammiberofparts of i?'/!/«Z magnitude. 

eat instance, if we take a Pound as the Unit, by 
wlucli we measure sums of money, we suppose tliis unit 
to be divided into twenty equal parts, and we call each 
oi these parts one-twentieth of a Pound; two such parts 
*ifl be two -twentieths, three will be three-tmiitu-ths of a 
Pound. Such parts are called Fractions of a Pound, or 
■"* ff Unit, and we give the following definition : 



Dbf. We form a Fraction by dividing a unit 
some number of equal parts and by taking on* 
of those parts. 

The number of equal parts, into which the Unit 
divided, is called the Denominatob of the fraction, at 
the number expressing how many of these parts 1H 
taken to form the fraction is called the Nuwbeatoi nf 
the fraotion. 

These operations are denoted by the following symbols : 
we represent a fraction by writing the numerator above 
the denominator, and separating them by a horizontal 
line. 



Such Symbols are called Fraction- Symbols, 
brevity, Fractions. 



60. The symbol 
The symbol 
The symbol J 



read one- half, 
read one- third. 
read three -fourths. 



The symbol f is read six- sevenths, 
and so on. 

61, The Numerator and Denominator of a Fraction 
are callod the Tekmb of the fraction. 

A Pbopem fraction is one in which the Numerator is 
less than the Denominator, as J. 

An Impkopeb fraction is one in which the Numerator 
is greater than the Denominator, as \. 

In our explanation of the fundamental operations 
performed with fractions we shall make use, as far as is 
possible, of proper fractions only. 

62. To show that f— r * ff . 

Suppose a Unit to be divided into 3 equal parts. 

Then ) will represent 2 of these parta (I). 

Next, let each of the 3 parts be subdivided into i 
equal pares. 



. Thai the Unit has been divided into 13 equal parts, and 
| r ', n-ill represent S of these subdivisions (2). 

Now 1 of the parts in (1) U equal to 4 of the subdi- 
I Tiaona in (2). 

.*. 2 parts are equal to 8 subdivisions, 

We draw from this proof two inferences : 

I. If the numerator and denominator of a fraction 
be multiplied by the same number, the value of the frao- 
t: a is not altered. 

Thus » = Jf, ft nd tV=TtV 

II. If the numerator and denominator of a fraction be 
divided by the same number, the value of the fraction is 
not altered. 

63. To make the important theorem established in 
Article 62 more clear, we shall give a practical proof 
that 4=j§i by taking a straight line as the unit of 

I I I I I I II 1 II I I I 1 I I 11 I I 
A E D F B (J 

Let the line AG be divided into 6 equal parts. 

Then, if -B be the point of division nearest to C, 

JBis'of^C (1). 

Next, let each of the parts be subdivided into 4 equal 
parts, 

Tlien AC contains SO of these subdivisions, 
lad AB contains 16 of tkese subdivisions ; 



„*. dflisj^of AO . 



m> 



Comparing (1) and (2), we conclude that 

«=«■ 

:. A fraction is in its Lowest Terms when the ntrme- 
it and d^ominator have no common factor except 
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► 

Thus f , |, |£ represent fractions in their lowest 
terms. 

To reduce a fraction to its lowest terms we have the 
following Kule : 

Divide the Numerator and Denominator by their h. o. f. 

Thus, if we have to reduce if to its lowest terms, we 
know that 9 is the h. c. f. of 18 and 81, and dividing the 
numerator and denominator by 9, we have the resulting 
fraction $. 

Again, to reduce ^ftr to its lowest terms, we find 25 to he 
the h. c. f. of 25 and 500, and therefore ^V will be the 
reduced fraction. 

When we see, by inspection, or by an application oi 
the tests of divisibility given in Art. 88, that a factor is 
common to both Numerator and Denominator, we may 
divide both by this factor and reduce the fraction to 
lower terms, without going through the process of find- 
ing the h. o. f. 

Thus, to reduce tbe traction -^ftr» we see that both terms 
are divisible by 10, and .\ ^fiftftr^toV 

Now 27 and 936 are both divisible by 9 (Art. 38}, 

and .-. ^ftr^Tfr- 
Examples, (xxvii). 
Reduce to their lowest terms the following fractions : 

(1) U. (2) Jft. . (3) ^fc. (4) m 

(5) HH- (6) «**• (7) H». * • (8) m- 

(9) AWv. (io) fHf. 

65. Two fractions may be replaced by two equiva- 
lent fractions with a Common Denominator by the 
following rule : 

Find the l. o. m. of the denominators of the given frac- 
tions. 

Divide the l. o. m. by the denominator of each fraction. 

Multiply the first Numerator by the first Quotient, 

Multiply the second Numerator by the second Quotient, 
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The tivo ProaucU will be the Numerators of the equiva- 
lent fractions, whose common denominator is the l. c. m. of 
the original denominators. 

The same rule holds for three, four, or more fractions. 

Ex. (1). Eeduce to equivalent fractions with the 
lowest common denominator f ai»i \. 

Denominators 8, 7, 

L. c. m. 56. 

Quotients 7, 8. 

New numerators 21, 32. 

Equivalent fractions £|, |J. 

Ex. (2). Eeduce to equivalent fractions with the 
lowest common denominator 

a * is 

Denominators 3, 9, 72. 
l. c. m. 72. 
Quotients 24, 8, 1. 
New Numerators 48, 32, 13. 
- Equivalent fractions ff ff 44- 

Examples, (xxviii). 

Reduce to equivalent fractions with the lowest com- 
mon denominator. 

(i) i h (2) tAA. (3)ff A. 

(4) -tV *» ii i*. (5) 4 i* it -AV- 

(6) i * * A. (7) -ft *\ *V -Vo. 

66. To compare the values of two or more fractions, 
we convert them into equivalent fractions with a com- 
mon denominator : then the comparison of the values of 
the original fractions can he made by comparing the 
numerators of the new fractions. 

For example, to compare the value of § £ and £. 
The equivalent fractions are -§-J- Jf- ££. 

The descending order of value of the numerators is 63, 60, 
56; 

/. the descending order of value of the given fractions is 

3 6 2 

f r v 



66 ADDITION OF FRACTIONS. 

67 We may also compare fractions by reducing them 
to tractions with a common Numerator, and assigning 
the greatest value to that one of the resulting fractions 
which has the least denominator. 

Thus to compare the values of 

TT ana w 

The equivalent fractions are 

fii 8i nn ;i 8 1 
TT2T FT ana "9~5"» 

• . the descending order of the given fractions is 

27 813 

Examples, (xxix). 
Compare the values of 

(i) * % A- (2) f i 4?. 



3 

7 


4 9 
T> IT' 


9 
TT 


13 17 
TS ST 


7 
TT 


9 11 
*T ST 



(3) A « Vr- (4) 



3 7 11 

3 ff 47TT US 



'• 



(*>) TT *V zh (6) iV 5T 3T # 

ADDITION OF FRACTIONS. . 

68. The rule for adding two or more fractions to* 
gether is this : 

Reduce the Fractions to equivalent fractions having fa 
Tjowes. Common Denominator, 

Then add the numerators of the equivalent fractions am 
place the result as the Numerator of a fraction, whott 
Denominator is the common denominator of the equivalent 
fractions. 

The fraction will be equal to the sum of the origin** 
fractions. 

For example, to find the sum of £ and J. 

1—4 « n d 1 _ 3 

T — T7 ana I-TJ> 

« lil_4_|_3_T 
• * T T* 4~ ~ T7 «^ 17 ~ rff* 

Examples, (xxx). 

Find the sum of the following fractions : 

(1) |andf. (2) £and T V. 

(8) I A and 3 V (4) 4 ^ and *. 
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(5) 


5 2 25 ni1 ;] 7 
TT US T3 auu T5"ff 


(6) 


11*1 nnH 1 
IT ¥ Y Tff ana 3 2* 


(?) 


5 2 7 an A 4 
TT 7T 77 ana T3T* 


(8) 


1111 flnf l 1 
7 7 T 7 anu TT' 


(9) 


2 3 7 flT1 ;i 1 1 
T ¥77 7T7T anu 2880 



SUBTRACTION OF FRACTIONS. 

69. The rule for subtracting a fraction from a greater 
action is this : 

Reduce the fractions to equivalent fractions having the 
<owe$t Common Denominator. Then subtract the numcr- 
tor of the smaller of the equivalent fractions from the 
umerator of the greater, and place the result as the Nu- 
urator of a fraction, tvJwse denominator is the common 
denominator of the equivalent fractions. This fraction 
'HI be equal to the difference of the original fractions, 

For example, to find the difference between f and f . 

2 _ 1 4 ari A 5_15 
"J— 2T ana T-T2T' 

.«_2_15_U- 1 
•• T 3" — 3TT SI - Vf 

Examples, (xxxi). 

Knd the difference of the following fractions : 

' (1) 
(3) 
(5) 
(7) 
(9) 
MULTIPLICATION OF FRACTIONS. 

70. A fraction is multiplied by a whole number by 
ttiltiplying the numerator by that number and leaving 
le denominator unchanged. 

Thus f multiplied by 3 becomes f • 

For each of the symbols \ and £ implies that a unit 
l fc8 been divided into 7 equal parts, and three times as 
aany of those parts are taken to form the fraction rep- 
esented by the latter as are taken to form the fraction 
©presented by the former. 



4 


and |. 


(2) 


•tp and i~y« 


1 1 
T7 


and T |. 


(4) 


1 3 n-nd 2 35 
1ST ami 3 5T* 


1 7 
H7 


and T %%. 


(6) 


9 ar\i\ 4 3 
7T8" ana "2 5' 


146 
ST3" 


and -| £f. 


(8) 


1 " And 35 9 
?W auu "3e"0"* 


347 


and i^w 






T^4~2" 







7L ft»,*«.*affaf t = ,V 

Now suppose a unit to be divided into 15 e<p 
Tko} of J=| uf 13 of sneb parts 
= , - j ■ f 13 of such put* 
■8 of such puts. Act 6- 1 

Bat T * y =-S ..fsTich parte; An.O- 1 

'ft-.* 

Hence we derive the Bole for what is called Moltiej- 
caiios or Fractions. 

We extend the meaning of the sign x , and define | 
JxJ (which according to our definition in Ait. : 
have no meaning) to mean J of £, and we concladl 
that J x } = |^ which in words gives ns thia rule : i 

• Take the product of the numerators to form Oie A'hm* I 
rator oftlie retailing fraction, and t/ie product of titadt I 
nominators to form Ute Denominator." 

The same rule holds good for the multiplication of 
three or more fractious 

Before effecting the Multiplication, common facton 
should be removed from the Numerator and Denomina- 
tor. It will be well for the learner to be familiar with 
the principles laid down in Art. 88. 

For example, to find the value of JJ of J} of JJ we 
proceed thus : 

H of ST of iT = Z5xfilxl» 

9x 7xEx7XlT 

™ 8x5X3X17X7X1 

and removing common factors from numerator awl 
denominator, 
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Examples (xxxii). 
sdnce to their simplest form 
)*off (2) |xfx T V 

) 4 2. y 3 9 v 24 (A\ 84 Y 102 Y » 1 

' *7 * us" x tt \V Ty x TTT x T3ar* 

I X of 1 1 nf 1 3 nf 2 1 (9\ 2 9 2 n f S 7 3 n f 248 

TTT 0I T ff 0I T¥ 0I 77' W ¥*7 OI "BTT 0I TTT7 

DIVISION OF FRACTIONS. 

, A fraction is divided by a whole number by 
plying the denominator by that number and leav- 
ie numerator unchanged. 

is £ divided by 8 becomes 7 9 T 

$ implies that a unit has been divided into 7 
parts, 

plies that a unit has been divided into 21 equal 
and hence each part in the former is three times 
at as each part in the latter, and since the same 
;r of parts is taken in both cases, the latter fraction 
third of the former. 

To show that %-r-% = % x$. 

quotient resulting from the division of f by £ is 
number, that when it is multiplied by the divi- 
the product must be equal to the dividend §, 

i of the Quotient =}, 

.-. i of l of the Quotient =i of §, 

.'. f# of the Quotient =$ of § , 

.\ the Quotient=J off, 

that is, f-S-i=iof|. 

or, * + *=f X f. 

je wo obtain the following rule for what is called 
n of Fractions. 

t the divisor, and proceed as in Multiplication, 

J.UUB f ff . J5 — ?7 X T1 j — -j-g. 



FRACTIONS. 

Examples- (rafli) 
Divide 

(i) Hbjt (2) ijbyH 

(•) -/&*!» m iVrtyA 

<6) /Aby^J (6) ^by^ 

(?) A",by,¥,V « AV, bj JSSJ 

m i!!SbyA',V 

74. Having now establishe J the elementary rales foi 
operations performed with fractions, we proceol to 
notice dome other points belonging to this branch of 
Arithmetic. 

75. A whole number, or integer, can be written u' | 
fraction, by putting 1 beneath the number as a denomi- 
nator: th'is 5 may be written as a fraction, thus ^. 

Also, since f = -V 1 = V = V an ^ so on > it i a °^ K 
that we can represent a whole number by a fraction, 
whose denominator is any whole number we please W 
select. 

76. A Mixed Number is a number made up of an 
integer and a fraction, a3 4?. Tliis may be read thus, 
fnur and two-seventto, and must he regarded as the win 
of 4 and }. 

A mixed number can be brought into the form of nu 
improper fraction, by multiplying the integer by the 
denominator of the fraction, adding to the product the 
numerator of the fraction, and making the sum the 
rramerator of a fraction, of which the denominator is 
the denominator of the original fraction. 

Tuub4£ = Y 

For4}=4+4 = y+$ = y. 

Conversely, an improper fraction can he reduced ta a 
mixed number, by dividing the numerator by the de- 
nominator, sotting down the quotient as the integral 
part, and making the remainder the numerator of the 
fractional part of the mixed number, the denominator 

jing the denominator of the original fraction. 

Tims V = 3* 
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», 



« V = _»1±* = V+^ =8+* =3f 

Examples- (ram) 
Convert into improper fractions 
(1) 7* (2) 23# (8) 216£» (4) 173^ 
*Od into mixed numbers " 

© W < 6 ) Utt TO 4 AV W ^IT 12 

77. The rules for the Addition, Subtraction, Multi- 
plication, and Division of Fractions are applicable to 
Improper Fractions. 

Thus i + U = tt + tt = tt = H\, 

9 __ 1 3 10 8 6 5 43 

~s nr — tv — w — to" 

IS ~ JL7 _- 13X27 13X9X8 8 * j 

T * 3T 9X36 9X13X3 T 7 

117 ,91 117 y 3 3 9X13X1 jX3 9X3 97 

TTT^lTT — TTV*"9~T — Ilxl0x7xi3 10XT TV 

78. In the apphcation of the rules to Mixed Numbers, 
we may in all cases change the Mixed Numbers into 
Improper Fractions, and proceed as in the foregoing 
Examples. In Division we must proceed thus. 

For example, 

In Multiplication it is usually the best course: thus 
In Addition it is often advantageous to proceed thus t 

= 7 + 1^ 



1 

•1 



6*1 FRACTIOUS, 

and, similarly, when three or more numbers are to be 
added, we may separate the fractions from the integers, 
and make a distinct operation for each class. 

In Subtraction we can employ the same method, but 
a little oare is necessary. Suppose we have to take 

8f from 4| 

Bodnoing the fractional parts of the numbers to equi- 
valent fractions with a common denominator, we have 

8)} and 4£f 

We oan now take the integral part of the first num- 
ber from the integral part of the second, and the frac- 
tional part of the first from the fractional part of the 
eooond, and we have 

But suppose we have to take Sf from 10} 

Binoe f = i*andf = if 

f is greater than } 
nnd wo cannot tako away the fractional part of Sf} from the 
fractional part of 10J $. 

Wo oHoupo from tho difficulty by the device of adding w$!f 
to raeh cxnroRsion, to 8}$ in the form of 1, and to lOJJi* 1 
tho form of JJ. 

Tim* 1«H-8|| = lOJf -4*f = 6|f 

Tako another illustration of & practical nature. 

From Rid. take away Z\d\ 

Wo add four farthings, i.e., f of a penny, to the fo* 
mor sum, and 1 penny to the latter, and reason thus: 

6 id. - 8Jd. = 5}<£. - Aid. = l$d. = H<k 
Examples* (xxxv 
Simplify the following fractions : 

(1) 4|4-8J (2) 8| + 6}. (8) 104| + 58 T V 

(4) 6}x9f (5) 14 x8^- (6) 9 T Vxl9| 

(7) 2i + 3j (8) 59 + 6Yt-»-1tV 

(9) 16f + 4^+173r| (10) 4f-2J. 

(11) 14$-5| (12) 6^-5^ 
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The following examples should be carefully noticed. 

I. From 17 take 4^. 

17-4^ =16 + 1 — 4/r = 16 — 4 + 1 — ^. 

= 12 + M=12H- 

II. Prom 317 take -fa, 

317 — ■ ?V = 316 + 1 — A = 316 + W == 316|£. 

III. Multiply 4f % by 397. 
Since T V»n> = 1 — t^tf 

397 X AVv= 39 7 - tWjt = 396 + 1 - ftffo 
- 396 + AiA> = 396^. 

79. A Compound Fraction is defined to be the frac 
tion of a fraction. 

Thus | of f , and f of 2 J of 5£ are compound fractions 

They are reduced to simple fractions by the process 
of Multiplication. 

Thus |of2iof5f = ix|xV = rH^ =tt* = 8tff 

80. A Complex Fraction is one, of which the Nume- 
rator or Denominator is itself a fraction or mixed 
number. 

Thus -j -r and -^ are complex fractions. 

They are reduced to simple fractions by the process 
of Division. 

Thus ! = |-f.7 = * + f = ix*=A 
and y = 2 -T- i = f X * = V = 3£. 

Examples, (xxxvi). 

Simplify the following fractions : 
(1) i of 5i of 7fc (2) 4* of lit of 13. 

(3) I of 2 J of 2f of 90. (4) | (5) -||- 

, 14 30 f 16f 



Xh» Easszsr G:3dkt Firria asz> -zhz Least Coaoios 

M~:l*!lx ex FiA^noss. 

8L «■= E.C.F. cr L.C1L of fractions can be readily 
£zzz--L :j ccELiiL=n^z ~'~-*z zjlx denominator is simply the 
riizi-e •:£ so izazlt zzliis rer resented br the numerator. 
I- : -■ d.~*ilTT is erer exr«ri€Z»cd in fir.'iing the H. C. F. 
:: L. C. 1L cf $12 or $16. or of 12 apples and 16 
z_ vies. Li rracdjns the r.arne is written under the 
z-inbcr representing the collection of units el thai 

Thus to finl the H. C. F. cf if ^^ if* proceed as in 
whole numbers : nnd the EL C. F. ot 12 and 16, which 
i= 4, and call it by its name, which in this case is thirty- 
sixths. Hence the H. C. F. is ? \. 

Similarly to find the L. C. M. of ^f and £f, find the 
L C. M. of 12 and 16, which is 48, and call it by its 
proper name. Htnce the L. C. M. is |f . Hence to 
find the EL C. F. of fractions we hare the following 
rule : 

Change them to others having the same name or denomi- 
inator, ami find the H. C. F. of their numerators. This 
placed over the common denominator icili be the H. C. F. of 
the fractions. 

To find the L. C. M. of fractions : Change them to 
others Jutting a common denominator, an>lfind the L. C.M. 
of the numerators, litis placed over the common denomina- 
tor will be the L. C. M. of the fractions. 

The following is somewhat shorter : Find the L. C. M. 
of the numerators, and under this place tlte H. C. F. of the 
denominators of the fractions. Tlie resulting fraction will 
be the L. C. M. required. 

Examples (xxxvii). 
Find the n. o. f. of the following fractions : 
(1) \ and f (2) U and T * V 

(•'>) J «t 4J and 6J. 
W * Ml 4* and 5i. 
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i the l. o. m. of the following fractions : 

fandf (6) 2* and 7$ 

• 4* 5| and 8^ 7 

J of 2* of -— and $ of -jL of 2* 

ON THE USE OF BRACKETS. 

When an expression is inclosed in a bracket ( ), 
tended to show that the whole of the expression 
cted by some symbol, which precedes or follows 
icket. 

i 24 X (3J + 7}) means, that 24 times the sum of the 
rs 8J and 7£ is to be taken, which we may effect by 
ling &i and 7 J by addition, and multiplying the result 

n, 2£ -5-(4J— 2J) signifies, that 2^ is to be divided by 
Terence between 41 and 2£ ; and therefore the result 

-r2j or\?-l orV 9 x$ or f $ 

I, generally, we may say, that when numbers are 
ed in a bracket, the expression, within the 
3t, must be brought into the simplest form, before 
ning it with expressions, not in the bracket. 

The methods of denoting a bracket are various ; 
the marks [ ] and { } are often employed. 
:ets axe made to inclose one another, as in the ex- 
tern 

8 -i-[2+8--{4+5-H2+£)}] 
removing such brackets it is best to commence 
the innermost, and to remove the brackets one by 
thus 

8-s-[2+8-j-{4+5-H2+i)}] 

a= 8+L2+8+J4+5+|}] 

=8+p+«+{4+v}] 

=8-5- [2+8-5- V] 
=3-K2+£i] 

=8+W=tt*. 



M OW THE USE OF BEACXETB. 

We have worked out this example at length because 
it will teach the learner how to simplify with neatness 
a peculiar class of fractions called Continued Fractions, 
which appear in a form like the following : 

1 



4 + 



2-tV 



This fraction, by the aid of brackets, may be repre- 
sented thus, 

l-[4 + l^{l-l-H2- T V)}]. 
and then we can simplify it by the gradual removal of 
the brackets, the final result being 7 7 T . 

84. There is another method of simplifying Complex 
and Continued Fractions, which we may explain by the 
following examples : 

Ex. (1) To simplify JL 

Multiply all tho terms of the fraction by 7, and it becomes 



85 or 35 



14 + 3 Vi T7 # 

Ex. (2) To simplify JJ_. 

6 +tzf 
Multiply the terms by 80, and we get 



20 or" 



16 + 9 WA T7F' 

Ex. (8) To simplify f-^-f- ' 

Multiply all the terms by 42, and we get 

28 — 18 



85 — 15 
Ex. (4) To simplify _ 



or H or $. 



8 + 9 + f 
8 8 195 195 



J_ 3 + M — 195 + <i& 1!& 
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. ^o; To simplify 



1 + 



14- * 



1 + i 

1 5 



, 1 - 1 1 + i 8 

1 + T— 1 + 7 



1 + 



1+i 



1+i 

Examples, (xxxyiii). 
Bimplify the following fractions : 



(1; 



(4) 



(7) 



w 



6 


7 


(3) T^j 

(6) TTT 


5+5 

61 
11- h 


(2) ft'^ 

(5 ' r^ 



5 + 



9 + J 
5 



2 — 



4-i 



(8) 




8 




2 + 


1 

8 + 


j 


(10) 




1 

i 






1 +• 


l 


i 



1 + IT* 



85. If two brackets stand side by side, with no sign 
between them, as (f-hf) (|— ■?) it is implied that the 
contents of one bracket are to be multiplied by the con- 
tents of the other. 

The following examples are selected as containing 
peculiar forms of symbolic representation, which should 
be carefully noticed. 

(1) \ + tofS- T V 

Tiie first step here is to take the product of | and J, so 
that the expression bacomes J + , 8 , — f ; then add 
the first two fractions together, aud take T *„ from the 
Bam. 
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(2) f + t of (1 - A). 

First t ike the difference of } and T m d> multiply the rosd 
by ?, aud add the product to J. 

(3) 5X1-4-?. 

First simplify J X ,, the result being ». 

Then divide A by ?, the result being T \ X» or |J. 

(4) |-*-lX?. 

First simplify § -i- J, the result being 1X1, or f. 
Then multiply J by ?. the result being f . 

Examples, (xxxix). 
Simplify the following expressions : 

(1) 8? + (2 J + If) (2) (4 T * T + 2J) + 85| 

2 1 



(3) 1+ «_. (*) 



7+i ^i+j 

8 



(5) , _6 (6) mofA-A 

7+§ 

(7) | of $ + ?-«-* (8) (H-|)of7 T V-l 

(9) (J-A)( 2 «+8|) ( 10 ) (ft-A)-»-(ft + r 

nn (g+i) +(»+»> /1? > (»i-aO^-iof^ 

( J (i-i)x(4-8?) ^> 2|H-(i+i) 

86. We shall omclude this Chapter with a Bit 
Miscellaneous Examples on Fractious. 

Examples, (xl). 

(1) Add together 

33 13 iZ Hi ZB 

(2) Add 

§ of 3 to | of 2J 

and multiply the result by 

»of«f(i+i) 
(8) Subtract 

| of | from 1£ of J 

and divide the result by 
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implify the fractions ||J. J g 2 5 8 3 V and find their 

• 

ivide the product of 8§ and 3f by the produ 
id 1^. 

[ultiply together the fractions of 4 J 2} and add 
ltto4} + 3i. 

[ultiply the difference between || and f g} by 
of 4 T 7 y and 1 1 ; and multiply the result by the 
le between 10£ and 5§. 

implify 

4 20 j 
(i+V 3f+2± 
implify 

by 

iA+a*-(2A-i-A> 

Simplify 

(H+2?) (i^j) 
SimpHfy 

(7*+l*-A)(2*-4) 

by 

Simplify 

62 - 1A 22 

— — and /•? of 1 M -i- — 

21 +• 1£ ^ T3' 3J 

Simplify 



and 



4 1 1 

4 ~ J 4+- 



2 - 



i - 



5 
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(14) Simplify 

101 - U If 

15) Simplify 

16) Simplify 



T 5 x A of 7 ">* T 4 + 10 t 

8-—!- 4- — 

3-* 4-i 

(17) Simplify 

8|-7j+5f-H 
13-11^+10J- 9££ x A of 865 - 

(18) Simplify 

Ax5Hx6A + 6»xl»-f2/ T + ltf .. < 

®i*xlf|-i-5H + 8Hx6H-s-7H 

(19) Simplify 

A of 6tf of 24H-4H X8HH-8H .., . 
8« X 5tf - 4*f - 7« X 5H - im r 

(20) Simplify 

19 , 77 5 

7x 3Zl| 

(21) Simplify 

1 

__^_ v 4862_i_/11— 2 

2+ M 7 f 

(22) Simplify 

_7 5_ 1 

* ¥ D "5" ?— Sfr 

4 2 x 1 



+ i— o 19- 



7-*'4-| i-A 
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(23) Simplify 
2 

—±+: 



ft— 4 ' A_5 

3 * 4 * x 



1 




1 


t-» 


!*■ 


_ 1 9 
Y2 


1 




2 



2-i 8-f l|-i 6|-2A 
Examination Paper 9 

\l) Explain how to reduce a mixed number to an im- 
proper fraction and show the reason for each step. 

(2) Bought 18} yards of silk at $2f a yard, and 27£ lbs. of 
cheese at $^ per lb. ; how much money did I spend ? 

(3) How many times does the sum of 12 J and 8 J contain 

their difference ? 

(4) B who owns t*r of a ship, sells \ of his share for $3600 ; 
what is the ship worth ? 

V (5) There are two numbers whose sum is 4 J- and whose 
wference is 2f ; find the numbers. 

II. 

# (1) What is meant by expressing one number as the frac- 
tion of another ? Explain how to express 3J- as the fraction 

of9i t 

, (2) How may the relative magnitude of two or more frac- 
tions be compared ? Arrange the fractions iV» A> H> H* in 
the order of magnitude. 

(3) Add together £f , VV» and y5~t» and find what is the 
least fraction with denominator 1000, which must be added 
in order that the sum may be greater than unity. 

A J_ ft 

(4) Show that the value of 3+7 lies between J and f . 

(5) A ship and her cargo are valued at $60,000, and j of 
the value of the ship is equal to J of the value of the cargo ; 
find the value of each. 

III. 

(1) Define Numerator and Denominator, and explain why 
they are appropriately applied to the terms of a fraction. 

(8) If f- of | of 2£ bbls. of flour is worth »7i, what is the 
value of 2 T 2 r bbls.? 

, (3) If any number of fractions be equal, then any of them 
18 eo^ual to the fraction whose numerator is equal to the sum 
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of all the numerators, and whose denominator is equal to tha 
sum of all the denominators. Exemplify this in the case of 
six equal fractions. 

(4) Add together $, 4, £, and i, and subtract the sum 
from 2 ; multiply the difference by i of H of 88, and find 
what fraction the product is of 999. 

(5) A's age is ^ of B's, and B's is ^ of C's, and C 12 yean 
ago was 72 ; what are their respective ages ? 

IV. 

(1) Before adding fractions together, why is it necessary 
to change them to others having the same denominator ? 

(2) What number must be taken from 17£ so that it may 
contain 3 f an exact number of times ? 

(3) There is a number which divided by 8^-, and the 

2i 
quotient increased by 2| and the sum multiplied by -«-, and 

the result diminished by ^ of $ of 14 J gives 2§. Find the 
number. 

(4) A bought a horse and carriage for $225, and paid for 

the harness r^- of what he paid for the horse. The carriage 

cost g of the value of the horse. What was the price of 
each ? 

(5) Divide $8888 among A, B, and C, so that A may re- 
ceive $88 less than ^T times B's share and C $176 more than 
one half of A and B's shares. 

V. 

(1) Explain each step in the process of reducing a complex 
fraction to a simple one. 

(2) Simplify 3^ X 3J X 3J-1 divided by 3£ X 3J-1. 

(3) What is the smallest sum of money with which A can 
purchase sheep at $4J each, calves at $5J each, or pigs at 
$2£- each ; and how many of each can be bought with this 
sum? 

(4) John spent $80 less than § of his money at one time, 
and at another $40 more than f of the remainder and now 
has $40 left. How much had he at first ? 

2^ 

(5) One fourth of -=- of the length of a pole is in the mud; 

two-thirds of the remainder is in the water and there are 5J 
feet in the air ; what is the length of the pole ? 
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VI. 

(1) Show that §-*- f =*§X£ 

(2) Find three fractions whose numerators shall be 3, 5, 
, respectively, and their suin equal to unity. 

(3) From the sum of 3 J and 4 J subtract Cf, multiply the 
fference by 2 J, and divide the product by 4f. 

(4) A sold a watch for £ more than it cost him to B, who 
ltl it to C for $36, which was J l ess than it cost him. 
hat did the watch cost A ? 

(5) There are three rooms 21§, 18 j, and J7J feet long 
spectively. Find the longest plain ruler with which the 
tree rooms can be measured. 

VII. 

(1) Give a definition of multiplication that will apply to 
actions. 

(2) A person dies worth $40000, and leaves -J- of his 
roperty to his wife, J to his son, and the rest to his daugh- 
sr. The wife at her death leaves f of her legacy to the 
>n and the rest to the daughter ; but the son adds his for- 
me to his sister's and gives her £ of the whole. How 
mch will the sister gain by this? and what fraction will 
er gain be of the whole ? 

(3) One half of a population ean read ; $% of the remain- 
ier can read and write ; ■£$ of the remainder can read, write 
■nd cipher, wliile the rest, 243600, can neither read, write 
lor cipher ; what is the population. 

(4) Three men, A, B, C, run round a circle in 5, 6, and 
ty minutes, respectively. If tfley start from the same 
point at the same tune and ran in the same direction, how 
|ong will they run before they are all together again ? and 
how often will each have gone round it ? 

(5) A owned 4 of a sliip, and sold j of his share to B, who 
Jold + of what he bought to C, who sold -jft- of what he 
bought to D; what part of the whole ship did each now 
own? 

VIII. 

(1) What are the advantages in arithmetical operations of 
^ploying fractions expressed by the smallest number 
Possible ? State how fractions expressed by large numbers 
^y be reduced to equivalent fractions expressed by smaller 
**°iberB. Is this always possible ? 
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V-t Is j\ mow nearly equal to i or to 8} — 2 $* + oj-of2}- 

IV utul l>v how much? 

»;'»' Of tho sovereigns who have reigned in England since 
\\u* Nomu.ui compicst. thero are ^th of one name, Jths of 
:;u»»:;».f!\ A of another, £ of each of two others, and A of 
%--w\\ of ilnvo other*, and there are 5 besides; find how 
it! my sovoveijrus have reigned in England since the con* 

, I T!»*vo horses start from the same point, and at the 
s:i:'.\.i t::»o. upon a race course 300 rods in circuit; the first . 
lio--io pi^-ims o\or h the circuit, the second $, the third J, in 
.1 r.v.T.-.io. In 1 u^v "many minutes will they all be together 
.-h: vim. and how tar will each have travelled ? 

^ IVw.lo the difference of 13i -4- {(2f- 2f\) Xl|} M> d 

t S i > V V • -* :\ * \ W by 13J -5- 2> - 2 A X If ] 

XII. -Decimal Fractions. 

S7. Tito multiples of 10 are 10, 20, 80, 40, 50, and 
so on. v Vvt. JUU 

Iho Powkks of 10 are 10, 100, 1000, 10000, and so 
on. and tho -so tiro called the first, second, third, fourth 
powers of 10. ^Art. 27). 

SS. -\ Fraction, which has for its denominator one 
of tho row k us of 10, is called a Decimal Fraction, or 
for sVor' v :* <-»ko, a Decimal. All other fractions are, 
bv wav of uisunetion, called Vulgar Fractions. 

89. 'So save the trouble of writing the denominator* 
of decimal fractious, a method of notation is used, by 
whioh we can express the value of the denominator in 

everv case. 

« 

Tins method will be best explained by the following 
examples : 

•8 stands for iV» and is read thus, three-tenths. 
•2o stands for -f V a,u "l * s roa, l thus, ticenty-five hundreths. 
•847 stands for -iWtr* and is read thus, three-hundred and 

forty-seven thousandths. 

The figures which follow the Point • are those which 
form the Xumerator of the fraction in each cjlsq. 



The number of the figures, which follow the Point, 
urespoLitlB to the number denoting the particular 
ower of 10, which forms the Denominator of the frac- 
ou in each case. 

as the first power of 10 is 1 followed by one 
: ;-o, and the second power of 10 is 1 followed by two 
sros, and the third power of 10 is 1 followed by thrco 
aros, and bo on, we can in every case write the denorni- 
ator, by affixing to 1 a number of zeros, equal to the 
.umber of figures that follow the Point. 

Thus, -426780 stands for -rVAWr 

* zeros being affixed to the 1, because the number of 
:es that follow the Poiut is in this case six. 



'07 stands for ^-Ju 
■005 etands for -re'eir 
•00025 stands for ^nv 
Ihe zeros, which come between the Point and the fig- 
ires 7, 5, and 25, not being set down in the numerators 
a! the fraction, as having no effect on the value of the 
numerators, seeing that 07 and 7 stand for the same 
Qomber, and that 005 and 5 stand for the same number. 
But these zeros affect the value of the denominators, 
'or instance 

.7 = tV while -07 = ^ and .007 = T ^ v 
I. Zeros aJUed to a decimal have no effect on its 
»; that is, 

■7, *70, -700 are all equal: 
for -7= fl 
•70 =-!-(,", = A 
■700 = -iVW - Vxni = Vo 
.. The method of representing Decimal Fractions 
ily an extension of the method, by which Integers 
epresented, as will be seen from the following con- 
■ations. 

| the local value of each digit increases tenfoia, as 
dvanee from right to left, so does the local value 
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of each decrease in the same proportion as we advanc 
from left to right. 

If, then, we affix a line of digits to tne ngnt of tl 
units' place, each one of these having from its positic 
a value one- tenth part of the. value, which it woi 
have if it were one place farther to the left, we sh* 
have on the right hand of the units' place a series 
fractions, of which the denominators are successively 1( 
100, 1000, . . ; . . while the numerators may be any] 
numbers between 9 and zero 

Thus 246-4789 

=2 x 100 + 4 x 10 + 6 + T V + jh + nnnr + Tinhnr 

92. A number, made up of an integer and a decimal, 
as 4 5, may be expressed in a fractional form, by writ- 
ing as the Numerator all the figures in the number, and 
as the Denominator 1 followed by as many zeros as 
there are figures after the point 

Thus, 4-5=4J 

£or4-5-4 + -A- = «+-rV-« 
Again 14-075 » itftf. 

for 14-075 = 14 + T Jfo = VoW + lih = J 4W 

Examples, (xli). 

Express, by means of fraction- symbols in their lowest 

terms, 

(l).-5 (2) -25 (3) -75 (4) -375 

(5) -00243 (6) -0000725 (7) 14-8 (8) 104.235 

(9) 500004 (10) 100-001 

Express in the abreviated form 

(11) T \ (12) AV (18) T \fififr 

(14) T jn (15) HfF (16) tmJJ^ 

. (i7) -tUttu (is) nun (19) T *vw 

93. We call 

•5, 3*7, 15*9 decimal expressions of the first order, 
•25, 439, 143 # 73 decimal expressions of the second order, 
•043, 5-006, 27*009 decimal expressions of the third order, 

the number of the order depending on the number of 
^fl-ures that follow the point. 




ADD 

I^ij number denoting the order we call the Index c 
i order : tlms 1 ia the index of the first order, 2 of 
b second order, and ho on. 

94. From what is stated in Art. 90 we learn that a 
eitnal of any order may be made into an eqiuvalent 
iciinal of a Az'jAer order, by affixing one, two, three 
:roa according as the index of the highor exceeds the 
Ldex of the lower by 1, 2, 3. 

Thus "43 cany tip nmile into aa cqnivaletit decimal of tin' 
K order, by affixing three zeros, thus, "43000, 
d *047 may be made into an equivalent decimal of the 
■ft order, by affixing four zeros, thus, -0470000. 

ADDITION OF DECIMAL FRACTIONS, 
5. To add -27 to -45 we might proceed thus, 



.■a7+'4S=^ + 1 *a r = 1 *k = -7a. 

But we obtain the same result, if we set down the 

mills one under another, Point under Point, add 

the figures aa if they stood for whole numbers, and 

alace the Point in the result under the other Points, 

thus, 

-27 



■72 

i If the decimals to be added be not of the same 
, as for instance -37 and -049, we reason thus : 
■049 is a decimal of the third order, 
•87 is a decimal of the second order, but it can be 
e into aa equivalent decimal of the third order, by affix- 
% cipher, thus, -970. 

lien we proceed to add the decimals thus ; 
•870 
'049 
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Now suppose we have to add more than two de 
expressions, as -0074, *72, -05, and -128456. 

Of these four expressions the last is of the sixth < 
and we may make the other three into equivalent 
mala of the sixth order, and set them down thus : 

•007400 
•720000 
•050000 
•128456 



•900856 



When the learner is thoroughly acquainted wit 
principle, on which this process of addition depenc 
may omit the affixed zeros, since they have no eflfe 
the result, and may write the sum just worked c 
the following way : 

•0074 

•72 

•05 

•123456 



•900856 



If the numbers to be added be made up of int 
combined with decimals, we keep the Points in a 
cal line, and proceed as in addition of integers. 

Thus to add 4*27, 15*004, '9007, and 28, we proceed 

4-2700 or thus, 4*27 

150040 15*004 

•9007 -9007 

280000 28- 



481747 . 48-1747 

Examples* (xlii) 

Find the sum of 

(1) -275 and -425. (2) 007 and -2891 

(8) -001 and -0002. 
(4) 18-279, 8-00046, 742-000872. 
(6) -000493, 8-24, 15, 42i*6, WA >®m\. 



SUBTRACTION OF DECIMAL FRACTIONS* 79 

(6) 49-327, '458, 8317-05, 841-875, 82-4962. 

(7) 700-372, 894*0009, -347, -00082, 5370-OOC. 

(8) 560-379, -45687, 350*0036, 7-074, 52-257. 

SUBTRACTION OF DECIMAL FRACTIONS. 

97. If we have to find the difference between -47 
md -85, where both decimals are of the same order, and 
•47 is the larger of the two, we proceed thus : 

From -47 
Take '85 

Result -12 

performing an operation like that of Subtraction of In- 
tegers, and keeping the Points in a vertical line. 
That this method gives the correct result is evident, for 

98. If we Save to find the difference between *888 
and -9, we may make the latter into a decimal of the 
third order, thus, -900, and since this is larger than 
•888, we proceed thus : 

From -900 

Take -888 



Result '012 

If we have to find the difference between -998, and 1, 
we observe that 1, being an integer, must be greater 
than *998, which is a Proper Fraction, i. e. tVA- an ^ 
we proceed thus : 

From 1-000 

Take '998 



Result *002 

Examples* (xliii) 
Find the difference between 

(1) 66-429 and 5-218. (2) 9.005 and 7*462. 

(3) 53-316 and 5 '0867. (4) *799 and -8. 

(5) 6-047 and 59863. (6) 850-007 and 270*8796. 

(7) -0000086 and -00001. (8) -00537 and -000985. 

(9) 10 and -0002. (10) -09999 and- 101. 



SO MULTIPLICATION OF DECIMALS, 

MULTIPLCATION OF DECIMALS. 

99. In finding the product of '12 and -11, we might 

proceed thus, 

•12 x -11=^ x ^ = T lf£i r - J&U = -0182, 

the result being a decimal of the fourth order. 

Again if we have to find the product of 4*82 and 
•00012, 

4-82 x -00012 =f U x n^rnr= icSiHoo = -0005184, 
the result being a decimal of the seventh order. 

And, generally, the product of any two decimal ex- 
pressions is a decimal expression of an order, whose 
index is the sum of the indices of the orders of the two 

expressions. 

Hence we deduce the following rule for Multiplication '] 
of Decimals : 

Multiply as in the case of integers, and mark of in 
product a numher of decimal places equal to the sum 
the number of decimal places in the two factors* 

For examole, to multiply 2-4327 by 4*28. 

24327 
4-23 



72981 
48654 
97308 

10-290321 

Again, to multiply 43672 by -00000047. 

43-672 
•00000047 



805704 
174688 



2052584 

We have now to mark off eleven decimal places from 
this product, and as the product contains only seven 
figures, we must prefix four zeros, and put the Point on 
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of these, thus -00002052584 and this will be 
aired product. 

more case must be considered. 

os© wo have to multiply "235 by '48 ; 

•235 

•48 



1880 
940 

•11280 



i decimal of the fifth order is equivalent to a deci- 
' the fourth order -1128 (Art 90), and this is the 
:st form of the result. 

Examples, (xliv). 
Ltiply 

> by 4-7. (2) 3-62 by 5*23. (3) -427 by -235. 

12 by -00074. (5) 300704 by 4.0205. 

109 by 1000. (7) 623*4075 by 24*0259. 

K746 by -006235. (9) 1432*6749 by -00004030705. 
(10) 50704-042 by -004007090061. 

d the value of the following : 

(11) -407 X 4*03 X *006. 

(12) 1*01 x 1000 x -001. 

(13) -52 X .007 X 4*3 X -02. 

d the continued product of 

(14) *07, 4*6, -009 and 52*47. 
(3j5) 42*6, *795, 4*03 and -00074. 

(16) What is the cube of 2*74 ? 

(17) Raise 3*5 to the fourth power. . 

DIVISION OF DECIMALS. 
I. If we have to divide -27 by 8, we might proceed 

•27 -r- 3 = -r V -f- 3 - rihr - '09. 

bin, if we have to divide -00625 by 25, we might 

jd thus, 

•00625 + 25 = nrg § j T -*- 25 - TT J£inr - '00025. 
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In both oases the Quotient is a decimal of the sam 
order as the Dividend, 

Hence we derive the following Rule : 

If the Divisor be an integer, perform the operation oj 
Division as if the Dividend were also an integer, ail 
mark off in the Quotient as many decimal places as (hen 
are Decimal places in the Dividend. 

For example, suppose we have to divide "0086761 b) 
243. 

243) -0086751 (867 
729 



1385 
1215 



1701 
1701 



The Quotient is to be a decimal of the eighth ortai 

.% the result is •00000357. 

101. Next observe that, if the Divisor be a decimal ex- 
pression, we can in every case change it into an Integer^ 
by a process which we shall now explain. 

If we multiply a decimal expression 

by 10, the effect is to move the Point one place to the right, 
by 100, the effect is to move the Point two places to the right, 
by 10000, the effect is to move the Point three places to the 
right, 

and so on. 

For instance, 128*456x10 = 1284*56, 
and 123-456x100 = 12345.6. 

The reason is obvious, 
for 123-456 X 10 = L f££r x 10 = M^*- = 1284-56, 
and 123-456 X 100 = ^yfff 5 X 100 = la ** ge = 12345-6. 

Hence we can transform any Divisor into an Integer, 
by multiplying it by 10, 100, 1000, .... according ttf 
the Divisor is a decimal of the first, second, third 
order 



>r example, if the Divisor be -000492, and we nral- 
f it by 1000000, we transform it into the Integer 




v we may multiply a Divisor by any nnmber, if we 
iply the Dividend by the same number. 

t instance, if the Divisor be 8 and the Dividend 82, 

lay multiply each by 10, 

lat the Divisor becomes 80, and the Dividend S20 ; 



!, We can now lay down a general Eule for Divi- 
of Decimals. 



'/the JHvuor be a decimal, change it into an Integer by 
tmueivj the Point a suficipnt number of places to t/te 
iyht, and also remove the Point irt the Dividend the lame 
umber of places to the right. Divide as in the case oj 
Then, ij (he dividend be an integer, the quotient 
i integer, and if the divbiend be a decimal, the 
m-t mill be a decimal of t/ie same order. 

\ process will be better understood from the fol- 
j examples. 

. (1). Divide -026 by -025. 

126-*- •026 = : |-^=gjj=^ 
26) 625 (25 



■e the Quotient is an Integer, because the Dividend 

a Integer; 

.-. the Quotient reunited ia 26. 



84 



Ex. (2). Divide 108-997 by ML 
t/w^M»T . 4-a i«f»ir mrtT , mm 

28)1089-97(4739 
93 



160 
161 



907 
207 

Here the Quotient is a decimal of the mcc md <* 
because the Dividend is a decimal of the second ori 

•*. the Quotient required is 47*39. 
Ex. (8). Divide -625 by -00025. 



•625 -*- ■0009,5 — '9* 3 — ftgof- — •!•©• 

-j>*b . uwm — -botit — ottos — 



25)62500(2500 
50 



125 
125 



00 

Here the Quotient is an Integer, because theDivid 
« an Integer ; 

.-. the Quotient required is 2500. 
Ex. (4). Divide -00169 by 1-3. 

•00169 + 1-3= '^p = *¥£* =Tr 

13) -0169(18 
18 



89 
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85 



Here the Quotient is a decimal of the fourt h order, 
cause the Di^dend is a decimal of the fourth order ; 

.-. the Quotient is -0013. 

Ex. (5V Divide 625 Dy -25. 



625 -s- -25 = 



o25 
.2 5 



62500 
25 



69500 
35 



25 ) 62500 (2500 
50 

125 
125 



00 

Here the Quotient is an Integer, because the Dividend 
is an Integer. 

.-. 625 -f- -25 = 2500. 

These are cases of exact division, that is, when, on the 
process of division being carried out, there is no remain- 
der. 





Examples, (xlv). 


Divide 






(1) 


1-296 by -108. 


(2) 


17-28 by -0012. 


(3) 


•00169 by 1-8. 


(4) 


2921 by -23. 


(5) 


15633-0062 by 362-9 


(6) 


1 by -0001. 


(7) 


•03096 by -000072. . 


(8) 


•7644 by -0052. 


(9) 


•0000615228 by 307. 


(10) 


746-44808 by 7*58. 


<*!> 


•24294591 by 36*9. 


(12) 


63987*42 by -000073. 


(13) 


•26986365 by 3500. 


(14) 


26986-14 by -00009. 


(15) 


•00131053 by -0065. 


(16) 


617325 by -00025. 


(17) 


•830676 by -000231. 


(18) 


•00019517 by 673. 


(19) 


1-0191 by -00079. 


(20) 


2078-61 by 579. 


(21) 


241-16047 by -527. 


(22) 


•65220834 by -00854. 



(23) 4700460-66583 by -00518963. 



Division or 

take the following: eraarrpk 



Divide 347 by 64* 
Here 347 -r- 64 = 



34T U*70«* S4-7Q« 



'84- 6*' 6* 

and we proceed thira : 

64) 34700 (54» 
321) 



270 
256 



140 
128 



12 
We have* then the Quotient 542, and Bemain Jer 

If we wish to carry on the division farther, 
do so, by placing a decimal point at the end of 
idend, and affixing as many zeros as we please 
ing that all the figures, which will come aft 
already in the Quotient, will be decimals. 

The operation, completed from the outset, * 
thus, 

64 ) 34700-0000 ( 542*1875 
320 

270 
256 

140 
128 

120 
64 

560 
512 

480 
448 

820 
320 



plea- (iM) 



m la 



(1) I'4Sbv-82. (2) 14-327 i>y 12-8. 

v 12-6. (4) 7tVJ-S)76 I.y "226. 

(J) 1-8 by 625. (6) "217 by 1250. 

04. The student is now to observe that, by employ- 
ing Short Division, the example just worked, out may 
put in a very concise form. Tims taking up the 
rk at the point where we have to divide 84700 by 64, 
proceed thus : 

8 I S470Q'0 
B | 4337-5000 

642-1875 Qnotient. 
Bo also, if we have to divide 48672-509 by 36, we 
Wcaedthua: 

4 I 43672-509IK) 
9 | 10918-12725 



1213-12525 Quotient. 
Agiun, to divide -0000018032 by 82, we proceed 



•O00O000435375 Quotient. 

i.— Division by 10, 100, 1000 . . . ia effected by 
ig the decimal place in the Dividend one, two, 
. . . places to the left. 
hai24-0-^10 =2-46. 
•47 .*- 100 = -0047. 



Examples- (ilvil) 
nploy Short Division in finding the Quotient when 

K 426-478 by 16. 
863-47 fey *Q25. 

42-007487 by -24. (6) -00403 by 5. 

) 2-4715 by -000016. (8) 9000 by -00036. 

) -001 by 1U0. (10J -001001001 by 2000. 

"B,— -The process of Division may often be shortened 
" multiplying the Dividend and Divisor by a, number 



which will transform the Divisor into a power or a mnti 
tiple of 10 : thus, if we hire to divide £±±6927161 by] 
12*5, we multiply bcoh by 8. 

i4 4CHT1B1 i»>?„i,,„ _ 1-9675417201 

•n 



TLec 



If 5 



UtTMlTUt 



105. ^ lb* examples hitherto given the 

those of «xj.?/ division. 

In all case? we may p roceed wixh the division, tfll 
tliere is no remainder, or till certain figures in the Quo- 
tient recur again and again in the same order. 

We EhaU give an example of this recurrence of figuree 
in Art. 100, but first, we must observe that we often 
require to find the Quotient up to a certain piam V 

decimals. 

For example, suppose we have to find the Quotient 

arising from the division of 2*47 by 87, to four places of 

decimals. 

2 47 -- -87 = *£f = ^V T 

87 ) 247-0000 ( 66756 
222 



250 
222 



280 
259 

210 

186 



250 

222 



ITence the Quotient, correct to four places of dad' 
m:ds, is G-G75G. 

Examples, (xlviii) 

Find the Quotient to three places of decimals when 

wo divido 

(1) 425 l)y -0023. (2) -197 by '79. 

(8) 879 by 409. (4) 27100 by -00318. 

5) '02(59 by -281. * (6; 229 by '007. 



i 
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, If we continue the division further in the Exam- 
1 Art. 105, we find the .figures 756 coming 
mil again in the Game order in the Quotient, so 
e Quotient ia 6-6756756756 . . . without any ter- 

now take this example. 
90 by -0011. 
Here 90 -*■ ■0011 = .5^ = **|MA 
11) 900000 



;: 



> this point the Quotient is on Integer : but, if 
:eed further with the division, we shall obtain a 
il expression : thus, if we affix two mora zeros, 
ed by a decimal point, to the dividend, we shall 

11 )900000-00 
81818-18 
'e carry on the division to any extent we shall 
he two figures 18 coming again and again in the 
irder. A decimal of this kind ia called Periodic, 
iting, or Recurring^ 

, The extent of the Period is denoted, by placing 
net the first, and another dot over the laul of the 



decimal of an order suck that it 
represented by no finite index, since it rv. 
118 ... to an infinite number of figures. 
6-756 stands for 6-766756756 .. .. 

■047 stands for ■0470470-17 

■4872 stands for -4372372372 

26-0479 stands for 2604797979 

■00026 stands for -000200066 

A "Vulgar Fraction may be converted into a 

Fraction by Hie following process 

e the fraction to its lowest terms, and then find 

itient resulting from the division of the numera- 



tor by the denominator, by the role for 
male. 



dirigunafi 
thai: 



Thee to reduce } go a decimal, we 

8 > 3-000 
•875 
.% f = -875 

Again to reduce £J to a decimal, we proceed thw 

82) 47-00000 ^1 '46875 
33 

150 
128 

23) 
193 

280 



240 
224 

160 
160 

.\ }| = 1-46875 
Or we might work by Short Divieio* thus ; 



4 
8 



47-00 



11*75 



1-46875 
Again, to reduce J. to a decimal, wr [roeeed Urn 

7 I 100000000 



•14285714 , 

.'. | = -142857. 

109. To shew that, when a Vulgar Fraction is rsdnrtd 
to a decimal, either the operation must terminate or tkt 
figures of the Quotient must recur in the same order. 

Consider the operation by which sn*h a fraction as •} 
*b reduced to a decimal. The on\j tqtbbkbA£sc& \hat can 
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191 



ftcur are O, 1, 2, 8, 4, 5, 6. If the remainder should 
Kscnr, the division terminates : if not, we can only have 
mx different remainders, and when any of these occurs 
b second time, we must have a recurrence of the former 
remainders in the same order. 

"When a fraction in its lowest terms is reduced to a 
3ecimal and produces a recurring decimal, the extreme 
limit of the number of places in the period of the recur- 
decimal is one less than the denominator. 



Thus + produces a recurring decimal of 6 places. 
^ produces a recurring decimal of 18 places. 
• A produces a recurring decimal of 28 places. 

110. When a Vulgar Fraction is in its lowest terms 
it can only he expressed as an Exact Decimal when the 
denominator is composed of factors each of which is one 
of the numbers 2 and 5. 

Thus g can be expressed as an exact decimal because 8 — 
2x2x2. 

A can be expressed as an exact decimal because 20 
= 2x2x5. 

y4-j can be expressed as an exact decimal because 125 
= 5X5~x 5. 

The reason for this is, that no vulgar fraction can be 
expressed as an Exact Decimal, unless it can be trans* 
formed to one which has 10, or some power of 10, for 
its denominator. Now no number can by multiplication 
be made a power of 10 unless it be composed of factors 
" each of which is 2 or 5. 

Thus 8 can be made into a power of 10 by multiplying it 
by 5 x 5 x 5. 

125 can be made into a power of 10 by multiplying it 
by 2 x 2 x 2. * 

40 can be made into a power of 10 by multiplying it 
by 5 x 5 t 

TT n 3 3X5X5X5 owe qmw 

nence 7 := 3X2X2 = 2x2x2x5x5x5 = tjjjsjf =t oto 

7 _ — i— 7x2x2x2 _ 5« _.n*fi 

T9T ""5X5X5 — 5X5X5X2X2X2"" TUXTU "* Ut/U 
J!_ » .9X5X5 _ ^ _.CU)fc 



r-zr.!-:r- & "T 11. 8C. cannot be nude 

: -" ..itaxa. ma;, vhec a Trigs 
- - m .-zz±? i-~ Tt.;:^-tl it- an exact deanal* 

- ,.- .— ifl i.- cirprti-aseil br the g 

jc a: mi motors - arSooona 



— ..* ^M*. 



.W^.. 



iSS 



• » ■ • *•/»■ 



..-»»— ^.J 



l? Uit iaL3wxzi£rTcl^rfrBeliaDi:| 
A 4 (4) ^ 






"\ 



..i*. - 



un .-*- .i lL- : 222ifcZ ilibsik is graft 

:_- ;-J.:::ur* IXU.Kit X ZT=hiplkft- 

->... . ; .::-. .-. .n=; HIta. in raid- 

- -.. ••> . • ~tf arr^itTT iseihod, 

_=. . - . -; -• :'■•:■> zr ibs product, 

■ - .xr ^-^-•= ;c jraz sz« quite 



i . . 



-•:7r.lj jv I-.fs.1fJ «r as to retain 



«ii. \ .■.,■ -V >:.J. 


^". .* ""i— •.X'JiJ ^T-Tliltfc 


J.: - . »- i 


jr -:?-".* 


: " - . . i ^ 


i"j :-::••! 


j'l . .'.'•! I I * 


I-:-.?** = TiS^fl XS+1 




>7.^i= ii'jrtxS 


i -■•• > . I 


z-»i«0*i = 'ii-: " V 4 + 8 


v»:> >.» *•■*•» 


j^=r :i:3xl + l 


» • ■ ■ . p r| 


.;?-.— Kv6-r- 




10= (SxdT* 



lUi tJWi'J Ui7yu4 



liU" i*)'* j 



y c<^Tn|iarinf* the contracted method will the orfii- 
y mttliod, the reason of the preceding operation 
readily understood. 

Since the product of any order of units by units is ofthi 
o same order as the figure multiplied, the units figure o 
e multiplier is written under the place to be retained, 
r convenience, the other figures aro written 
erted order. Now (Art. 99) 4, a decimal of the thii 
der multiplied by 3, a decimal of the first order, 
e a decimal of the fourth order; also, 7, a decimal of 
a second order, multiplied by i, a decimal of the second 
r, will give a decimal of the fourth order, etc., etc. 
Now, to the product of 2 and 1, ona must be added : 
mice, if 6 had cot beon rejected, there would have been 
e to carry ; then the other figures are multiplied in 
a usual way. Nest, multiply 4 by 3 and set down 2 
inder the 3, and multiply the other figures by 3 in the 
isual way. 

Ni^t. multiply 7 by 4 and to tha product add 2 
nee, if 41G had not been rejected the uioiluut would 
lave approximated to 2 thousand, etc. 
Hence we have the following rule: 
Write the Multiplier with tlie order of its fiaut 
erged under the Multiplicand, so that the units figm 
y be under that figure of the Multiplicand which is tf, 
Kit due-fowl to be rtiluintd in the Product. Then mul- 
ty by each figure of the Multiplier, neglecting all tfte 
tares of the Multiplicand to the right of it, except to find 
t is to be carried, and carrying one m<rre when, the re- 
<1 fart of any product is 6 or greater thanS. Arrange 
I partial products no that their right hand figures may 
■md in the same vertical column. Their sum will be the 
induct required. Fiom this product cut off lite desired 
' w of decimal places. 
112, When the divisor consists of several figures, 
ork will bo much shortened by cutting off a figure 
<m the divisor at each successive step of the division, 
itead of annexing a figure to the dividend. Cnro 
ist be taken to increase each product by what would 
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have been carried if the figure or figures had not be 
cut off. 

Ex. (1). Divide 8784169 by 2-716418 correct 
three places of decimals. 

2716418)3784169(1898 
'" 2716418 



1067751 
814925 

252826 
244478 

8348 
8149 

199 



By comparing the units of the highest order in 
divisor with the units of the same order in the divide 
it is evident that there must be one figure to the lei 
the point in the quotient ; hence the answer is l-39i 

Ex. (2). Divide 763-14163 by 21-3642 correct to i 
places of decimals. 



ORDINARY METHOD. 

213642 ) 76314163 ( 357205 
640926 



122215 
106821 



CONTRACTED METHO 

213642 ) 76314163 ( 351 
640926 



15394 
14954 



439 
427 



12 

10 



6 





63 
94 



122215 
106821 

15394 
14955 



690 
284 



40600 
68210 



489 
427 

12 
11 



72390 1 

Here the figures of the quotient are 857205, one 
comparing the 2 tens of the divisor ^ith the 76 tea 



ividend, it is plain there must ha 2 places to the 
the point; hence the quotient is 35*7205. 
n considering those cases we have thj following 

ipare the left-hand figure of the divisor with the 
of the same order in the dividend, and thus delt-r- 
ilia position of the point in the quotient. Then 

:n Ex. (1), dropping a fit/we from the right oj 
at each step of tlte division. 

■Care should be taken to murk the figures 
>ed by placing a dot or other mark heiioath them. 

Example s- U) 

■863541 X -10983 to five places of decimals. 
■088407 X -047126 to six places of decimals. 
•8-141592X 52-7438 to four places of decimals. 
82'>-7(>1428 X -7218333 to tbreo places of decimals. 
817*J'.i4::S2x8'31.6259 to four places of decimals. 
2*87 48-*rl 4736 to three places of decimals. 
31*47-i-889-27656 tu four places of decimals 
252i.>7if&iii)751-=-59l'57 to tUree places of decimals. 
73*64-*- '43232 to four places of decimals. 
6-5555-H7-00-249 to three places of decimals. 



REcnnttrm decimals 

3. Pure recurring decimal fractions are those in 
the period commences immediately after the deci- 

point; 

. '8, '27, -0429 are pure recurring decimals. 
«d recurring decimal fractious are those in which 
■ more figures precede the period : 
•23, -3427, -3517429 are mixed recurring decimals. 

:. To find the Vulgar Fraction which is equivah-h, 
ivertpure recurring Decimal. 
(1). Find the Vulgar Fraction equivalent to •&, 
The decimal = -833 



• —IB. Ii ±3BB "=Df 



iia M^rn-waT z 353. 



U 



.-. -Lin L5e*nxaZ=J=j- 

lx. -i Tizjl ^ii V-Var Fz&csuhi equivalent to 

m 

_ r 

aZ = -*47i47 



FnT=. i:OI tzzfi* i» y^r^w. cr 247*247 

^ Vfr-.TJ. :r "247.. - .. 



lisi 33* z=« £1* iaciaial = ±47*000 

. . * — -ct . , m — j jj- 

Ex. 3 . rzii ^e Vulgar fraction equivalent to 

-<>4id. 

Tie decanal = -C423W23 

Frrrn 10000 timea the decimal, or 423*0423...... 

Take tie dec; mil, or "0423....- 

Then 9999 times the decimal = 423*0000 

.". the decimal = f y& = jf Jj* 

Examples- fli-) 
Convert into Vulgar Fractions in their lowest terms : 

(1> -6 (2) -27 (3) -045 (4) -3123 

(5) -0072 (6) *4023 (7) -00054 (8) -00009 

Hence we deduce the following rule for reduc- 
ing a pure recurring decimal to a Vulgar Fraction : 

Talce one of the periods to form the numerator, and for 
the denominator the number formed by repeating 9 as 
many time* as time are figures in the period. 

Thu3 '7 = i 
-05 = w 
•4327 = S!f J 
116. To find the V vigor Fraction, whieh is equivalent 
fo a (/iven mixed recurrhg decimal. 
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Ex. (1). Find the Vulgar Fraction equivalent to 

•237. 

The decimal = -23737 

From 1000 times the decimal, or 237*37 

Take 10 times the decimal, or 2*37 



Then 990 times the decimal = 235, 
.-. the decimal = f jj-g = AV 

Ex. (2). Find the Vulgar Fraction equivalent to 
0-4726. - ' 

The decimal = -04726726. 

From 100000 times the decimal, or 4726*726 

Take 100 times the decimal, or 4*726 



Then 99900 times the decimal = 4722, 
.-. the demand = VttsVV = rlih 

Ex. (3) Find the Vulgar Fractions equivalent to 
3-li. 

The decimal = 3*1444 

From 100 times the decimal, or 314*44 

Take 10 times the decimal, or 31*44 



Then 90 times the decimal = 283, 
.-. the decimal = 2 ^ 3 . 

Examples, (lii).. 
Convert into Vulgar Fractions in their lowest terms : 

(1) -425 (2) -4759 (3) 4*253 (4) -00426 

(5) 53/00246 (6) 7*2011 (7) 2*5306. 

117. Hence we deduce the following rule for reduc- 
ing a Mixed recurring decimal to a vulgar fraction : 

Form the Numerator by taking from the figures up to 
the end of the first period the figures that precede the first 
period ; and form the Denominator by setting down 9 as 
many times as there are figures in the period, and affix- 
ing as many times as there are figures between the deci- 
mal point and the first period. 
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Thus -245»*iS;«-ftt 

.nfllTQ —47 3—4 — 469 

* °— 9 — 9 
7-QAk — 734 5 " 734 _ §_* U . 

118. The method of performing arithmetical opera- 
tions with recurring decimals will be best explained by 
taking the operations separately. 

I. Addition. 

Find the sum of 3-49, 4-047, and -1463. 

First make the decimals all of the same order, thus 

3.4999, 4-0470, -1463. 

Then, since the periods consist of 1, 3, 2 figures respect- 
ively, and the l. cm. of 1, 3 and 2 is 6, carry on all the 

decimals six places further, thus 

3-4999999999 

4-0470470470 

•1463636363 



7-69341068 
II. Subtraction. 

Here we proceed on the same principle as in Addition. 

Thus to subtract 5-247 from 8-0*59, 

8-059059 
5-247777 



2-8li28 
In both operations some care is requisite in observing 
what figure would be carried on if the columns omitted 
were taken into account. 

III. In Multiplication and Division the recurring 
decimals should be converted into vulgar fractions, and 
when the Product or Quotient of these fractions has 
been found, it may be converted into a decimal. 

Thus 4-5 X 3-7 = **=* x 5^3 = y x 34 = lAii, 

ana uo-r- ui,s — -go" ~-g~o~o~-"*!r0' x 3"¥ ~~ 1138 ~TV" 
We may then, if it be required, convert "Hi" 1 and f 4* into 
decimals, by the process explained in Art. 108. 



Examples, (liii). 
nd the value of the following expressions : 
(1) 2-57 + -043 + 18-a. (2) 14-782 + 8-549 -f- 2-204. 
(8) 15-025 -13-247. (4) •O246--O0897. 

(5> 8-7 X 5-49. (6) -0072 x 45. 

(7) 8-4-?- 4-09. (8) -074-?- 89. 

119. When vulgar and deoimal fractions are com- 
nined in tbe same expression, it may usually be simpli- 
fied in the neatest and easiest way by reducing the vul- 
var fractions to a decimal form. 

:. if we have to find the sura of 47G t , 13 J, and 10876, 
v should proceed thus : 

4761=«6-25 

13J= 13-375 

10-375 

Sam 500-000 
Examination Papers. 



(1) Show that any decimal ia multiplied by 1000 by re 
moving the decimal point in the multiplicand three places 
towards the right. 

(2) Enunciate the general rules for the divaion of deoi- 
ills. In oases when the division does not terminate, 
[plain how to determine the place of the decimal point in 

m quotient. 

(3 1 Which of the following statements is more nearly oor- 

■Tflll"" 1 ' 11 ! or nV*=9,009. 
i many times nan -0087 be taken from 2-291 ? 
lit fraction will the remainder be Oi the former ? 
(6) Whence doeg it appear that a vulgar fraction may 
»!way3 be reduced either to a terminated or a circulating 

iVwiiinl ? 

Calculate the limits of the error made in taking ffj as an 
iimate value of 31415928 to seven place* of decimals 






•zm%'-vk 



Which of the following fractions can ba thus eipre 

TS' 1 \aH< TTtTi SI'S' TOTT' ITSTT 
(2) If a pound of sug.tr cost -0093125 of $3, find the 

of -Oti'25 of IS barrels of 300 ponnds each. 
(8) Whether is 8-714535 more accurate!] represented 

8-715 or 8-714, and why ? 

(4) What vulgar fraction is equivalent to the anm of 1 
and 1-44 divided by their difference T 

(5) Find a decimal which shall not differ from f. by at 
thousandth. 

m 

(1) What are tho advantages and disadvantages of wc 
ing with decimals instead of vulgar fractions? 

(2) If a business produces an annual return of )6,( 
and of throe partners one has '475 and another '38 share 
the profits, how much money falls to tbn share of the 
partner f 

(3) A man who owns j of a steamboat sells '7 of his eh 
for $1,400 ; what decimal part of the boat does he still ■ 
and what was the boat worth ? 

(4) A man paid 8120 for a bores; for a buggy *36,Vi 
than '8 of the cost of the horse ; for harness -185 of the 
of horse and buggy. Find his entire outlay. 

(5) The product of three vulgar fractions is f ; two 
them are expressed by tho decimals. '63 and '136 J by 
fraction will the third one be expressed? 



(1) How do the Decimals differ frim Vulgar Fractions 

(2) A storekeeper buys 1 40 yards of cloth at S'86 1 
Tn selling be uses a measure which is ,> H of a yard too sh 
and charges $'50 per yard. What is his net gain? 

(8) One vessel contains a mixture of 18 pints of bran 
and 7 of water ; another contains 34 pints of brandy and 
of water. 

If the strength of the first mixture is represented by 
iriint number will reprrscnt that ot ftie secmAl 



te in figureefonrmillionsand four, find ten Dilliona 
□uKand and seven hundred quadrillion ths. Es- 
'ords 74000306-00006001)0007. 

ieee of cloth was said to contain 84 yards, bnt it was 
.t the so-called yard measure with which it 
was -02088 ol a yard too short ; what wae 
cgth of the cloth ? 



len a vulgar fraction is changed to a decimal, 

w many figures there will be in the decimal if it 

repeat ; if it is a repeating decimal explain when it 

iet of a port which docs not repeat, and show how 

nree there will be in this part. 

a Trench metre is 80-371 inches in length. Et- 

i length of 25 metres as a. fraction of an English 

re being 5280 feet in it and 12 inches in a foot. 

a steamer makes a passage from New York to 

1 (say 2700 miles) in 230 hours, and a train goes 

idon to Edinburgh (say 405 miles) in 18 hours ; how 

es the one go faster than the other? Give answer 

uiul decimal of a mile. 

ren tbat the elm of the divisor and quotient is 7'G ; 

i the divisor is J of the quotient ; also that the 

ir is fjl of the divisor. Find the dividend. 

ride I448.71J among A, B, and C, so as t 

es than A, and 834.59 more than C. 



: 

fit 



VI. 



int vulgar fractions must be represented by mhtei 
s, and what by pure repelends ? 
ow that no recurring decimal can have more plai 
hod than there are units in the denominator li 



:ed 



man spent $2.50 more than .79 of his money at o 

11*16 lese than ^f T of the remainder at anoth' 

has $2'6u9 ; how much had he at first ? 

(Ill 11 11 

.8X4X5 1 






; 



ZIIL Square Root. 

120, When a Number ia multiplied by itae 
result ie called tbe Squabs of the number. 
ia the square of 12, and 225 is the square of IS. 

The symbol * placed over a number expresse 
square of the number : thus 5* denotes the squar 

121. The Squab* Root of a given number i 
uumber, whose square ia equal to the given r 



The symbol y, placed before a number, denote 
the square root of that number is to be taken: 
y25 is read " the square root cf 25." 

122. A number which has an integer for its Si 
root ia called a Pxbpxot Squake. 

123, For Perfect Squares not greater than ] 
know the square roots, thus we know that the a 
root of 81 is 9 ; and for many Perfect Squares g 
than 100 we know the square roots by experience 
for instance, we know that the square root of 169 :' 
and tbe square root of 400 is 20, and the square r 
10000 is 100. But we have rules for finding the 8 
Root of any Number, as we shall now explain 

First, suppose we have to find the Square 1 
1225. 



12125. 
The figures 12 make what is called the first p 
The figures 25 make what is called the second p 
We then take tbe nearest perfect square n< 
than 12, that is 9, and place it under the 12 a 
square root, that is 3, as the first figure of the s 
root we have to find, thus 

U?2& I 3 



? subtract 9 from 12, and annex to the rem 
t second' period 25, to umlte a dividend, and w> 
e first figure of the root, and Bet down the result b 

first term of a divisor ; thus our process up to t 
mt will stand thus ; 

1S123 ( 3 



Sow we shall have to annex another figure to the 0, 
1 we must therefore reckon the as six tern, or 60, 
1 then we seek the number of times 60 is contained 
825, and this being Jive times, we set down 5 as the 
jond figure of the root, and annex 5 to the 6, bo that 
r process up to this point will stand thus : 
1 2125 ( 85 



e then multiply 65 by 5, and set the product down 
ler the 325 ; and subtracting the product from the 
, we have no remainder.jind we conclude that 86 is 
square root of 1225, the full process being 
12125 I 35 



Next, to find the sqjiaro root of C22521. 
Drawing a line to mark off the two figures on 
"it, and another line to mark off the next two fig 
process for finding the first two figures of the root 
be the same as that explained in the first example 
it will stand thus : 

62125121(78 



"W> mrwmmsBK. "kr»-fliFTBminn3flr £he fltird period S 

Anuiik xbr 31WI of "the too! already fomid, 78, a 
urax "UM' TttRiih Irif &f a partial drritsoa*, mud proa 
fctirct.. tr ttrrjof 14121 "br 1560, sod annex the ql 
T tj "Uk ^/»rc fine i;. -she drdsar; and mnltzplyiiig 
k ? w m "S1h prndmtt under the 14121 ; tbi 

*2t25EL(» 



.*. 7W * T&e TTire rwnrniL 

Xtes. — La Trfcrcce^ 5u*gk«£ rf -drridms 1325 b 
it is iscusl ?? XLTuLi 23!£ jx £-l. »- insic*! of di 
141*2 jt im\ *i iLT^ii? 1*22 frr 15«. The qu 
iacfc> /bfjtinal :s> irvrwar.. ^cnniiiLZDis »> great, i 
be 5t*a in she a«n ^"VkTTgig&. 

Ve ib.'v g^ tto Zsaaiglfls fa ^cack lihe first ; 
hik? jalT -jru* inr*. T : iiiriT arise sl^ri-rsl* ts* case 
iiB } WJO**ti 3qtm^ ias si *ld axrjKr o£ figures 

T r j dj.iI iae 5*iaars rocc ?f 15H75±2». 

Hacking ?if she ijares fry puts* ccmn&siexng 

1 89*47152125 v 13TB 

1 

33 S3 





69 


287 


. 2047 
1*69 


2746 


17852 
16476 


2752ft 


137625 
137625 
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100 



Note. — In dividing 89 by 20 the quotient is 4, but if 
we added this to complete the divisor, it would become 
24, which being multiplied by 4, would give 96, a num- 
ber larger than 89. 

To find the square root of 89601. 

8196101(199 
1 



23 



889 



296 
261 



8501 
8501 



jSTotb I. — The division of 296 by 20 illustrates the 
remarks made on the last example. 

Note II. — The second remainder, 85, is greater than 
the divisor, 29, a result not uncommon in this operation. 

Examples. y ) 



Find the square roots of 



196. 

1024 

88209. 

106929. 

193600. 

86372961. 

550183936. 

4124961. 

32239684. 



(2) 529. 

(4) 5625. 

(6) 119025. 

(8) 751689. 

(10) 697225. 

(12) 22071204. 

(14) 5256250000. 

(16) 546121000000. 

(18) 191810713444. 



124. To find the square root of a Decimal Fraction. 

When the given number has an even number of deci- 
mal places, we proceed to find the square root as if the 
number were. an integer, and mark off in the root a 
dumber of decimal places equal to half the number in thi 

'tfras, if the square be a decimal of the sixth order, 
the root will be a decimal of the third order, 

For example, to find the square root of 5*822249. 
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5-32 22 49 (2-307 

4 



43 132 
129 



46 ! 322 

Since 40 is not contained in 82, we annex an to the 
divisor, and also to the root, and bring down the next 
period thus, 



4G07 



32249 
32249 



Examples. (M).» 

Find the square roots of 

(1) 16-81. (2) 281-9041. K S) -9025. 

(4) -20.11. (5) "0625. (6) -000729. 

(7) 17242-3161. (8) 1-002001. (9) 44415-5625. 

(10) 18947-5225. 

125. In finding the square root of a decimal fraction 
we must be careful to make the decimal such, that the 
index of its order is an even number. 

Tims, if we have to find the square root of -4, we 
change the decimal into an equivalent decimal of the 
second ', fourth, sixth.,. order, thus, -40, '4000, -400000,... 

I'll is is dono in order that the denominator of the 
equivalent fraction may be a perfect square, which is 
the case in the fractions "■ 

40 4000 400000 
100 10000 1000000"" 
but not in tlio fractions * 

4 400 40000 



10 1000 100000 

Also, since for every pair of figures in the square we 
have one figure in the root, we shall have to take a 
number of figures .in the decimal part of the square 
double the number of decimal places we are to have in 
tho root. 




SQOiBE BOOT. 



Inppose, for example, we have to find the square 

it of '144 to/our places of decimals. 

We must have eight decimal places in the square, 

Bins, -14400000, and we mark off these and proceed as 

in the extraction of the root of whole numbers, the root 

g a decimal of the fourth order : thus, 

•14140100100 ( -3794 .... 



hote.— The square root of a decimal of an odd order 

o, non- terminating decimal. 

Examples- ( h ») 

Extract to four places of decimals the square roots of 

(2) SO. (8) -9. (4) -121. 

'169. (6) -016. (7) -00064. (8) -00121. 

(10) -9. (H) -25. (12) 42-0B. 

56. If we have to find the square root of a vulgar 

, we can always by multiplication make the 

nominator a perfect square, if it be not already so, 

multiplying the numerator by the same number. 

We then find the square root of the denominator, and 

"ind, exactly or approximately, the square root of the 

merator, and make the results respectively the de- 

inator and numerator of a fraction, which is the 

it required, csactly or approximately, 

t i/25 5 

' i/86 = 6 

|2 j2x3 = v^6_ _ v^8. 

'■ Xs = ysxs' v"? b 



•»vs- 
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Wo can now extract the square root of 6 to, say, 
three places of decimals, thus : 

6-100100100 (2-449 

4 



44 


200 
176 


484 


2400 
1936 


4889 


46400 
44001 


• 


2399 
12 _ 2*449... 



8 



= -816, 



Or wo might have reduced J to a decimal, thus: 
•GGGGG6..., and then have extracted the square root of 
this decimal. 

Ex - ( 3 )- \ 8 04- \'C4 "^04 ~ 8 ~*T 

1*28 
Ex. (4). To find the square root of j^g 

Here we can reduce the fraction to lower terms. 

Thus, JI^ = y: 64 -=^ = 32 
±U ' M 12.5 x/6-25 2-5 

127. An integer can always be changed v into a per- 
fect square by multiplying by a number equal to or less 
than the proposed integer. 

For example, 

7 is changed into a perfect square if multiplied by 7 

18 is changed into a perfect square if multiplied by 2. 

Examples, (lviii). 

Find the square roots of 

(1) II ( 2 ) 

(4) mi < 5 > 
(7) m w fctf. 



64 
T2T 

15 12 9 
T¥2 3£ff 



989 
VIZ* 



88M (1V> 



in* 



(3) 
(6) 



A find to four places of decimals the square roots of 

(H) j) (15) ei 

(17) 761? 

XIV. Cube Root. 

28. When a number is multiplied by itself twice, 
",s called the Cobf. of the number. Thus 27 
e cube of 8, and 216 is the cube of.6. 
129. The Cube Boot of a given number is that 
mber, whose cube is equal to the given number, 
'hue the cube root of 843 ia 7, because the cube of 7 
3 

e symbol }/ , placed before a number, denotes that 
a cube root of that number is to be taken : thus 
B read, "the cube root of 125." 



i integer for its Cube 



_. A number, which lias i 
;, ia called a Pejifect Cube. 
"he numbers, less than 1(100, which fire perfect cubes, 
uld be committed to memory : they are 

L, 8, 27, 64, 1*6, 216, 348, 512, 729, 
1 the cube roots of these numbers are respectively 

1, 2, 8, 4, 5, 6, 7, 8, 9. 
31. To find the Cube Root of a perfect cube, 
r than 1000, we proceed by a rule, which we shall 
w explain. 

. (1). To find the cube root of 91125. 
4 91 | 125 



12 



4800 27125 



rt divide the number 91125 into two periods by drawing 
a line matkiug off three figures on the right, 
len take the nearest perfect oilio not greater than 91. 
which is 64, and aet down its cubu root, which is 4, ii 



11U 
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lino with 91125,^ and some way to the left. Thii is 

first figure of the root. 



Then subtract 64 from 91, and to the remainder 

the second period, 125. 

Now place three times the first figure of the root, 13, to 
the extreme loft, and three times the square of the fint 
figure of the root, 48, with two zeros annexed to it* jut 

on the loft of the 27125. 






Divido 27125 by 4800, and set the quotient, 6, 
between 12 and 4800. Then read 12 6 as 125; 
multiply this by 5 ; put the result, 625, under the 4800; 
add it to the 4800; this gives 5425; multiply this by f ; 
put the result, which is 27125, under the first remainder; 
subtract, and as there is no remainder, the proeeai it 
ouinploto, and the root is 45. 



Examples* (hz) 

Find tlio cubo roots of 

(1) 4090. (2) 82768. 

(4) 498089. (5) 614125. 

(7) 89804. (8). 889017. 

(10) 970299. (11) 59819. # (12) 250047. 

Next, lot us take the case in which the cube root has 
tli i oo figures, and extract the cube root of 428661064. 

7 428 | 661 | 064 

848 



(8) 74088. 
(6) 262144. 

(9) 614125. 
12} 



21 



<££U 



14700 
1075 

15775 
25J 



85661 



78875 



1687500 6786064 
9016 



1696516 6786064 



We sepnrate the number 428661064 into three periodi, 

and take the nearest perfect cube not 'greater than 428, 

which is 843, and we set down its cube root, which is 7. 

We then subtract 843 irom 428, and annex to the 

remainder 661, the second "dqt\q<L 



CUBE BOOT. 



HI 



aen we set down three tunes 7, which is 81, 

id three, times the square of 7, which is 147, and add 
two zeros to it. 

!hen we divide 85661 by 14700, which gives the quotient 
6, and this we pat down midway between 21 and 14700. 

Chen we multiply 215 by 5, which gives 1075 ; we add 
this to 14700; we multiply the result, 15775, by 5 ; and 
subtract the product, 78875, from 85661 ; and to the 
remainder we annex the third period, 064. 

We then set down three times 75, which is 225, 
tod three times the square of 75, which is 16875. 

K.R— This last result can be obtained by setting the 
square of 5, the second figure of the root, under the second 
divisor, and adding the three numbers coupled by the 

bracket. • 

We then annex two zeros, to 16875 and repeat the process 
explained above, to find 4, the third figure of the cube 
root, which is in this ease 754. 

Next, take the case in which the root has/our figures 
and find the cube root of 14832537993, 

2 14 I 832 I 537 | 993 

8 J 



1200 
256' 

1456 
16 



6832 



5824 



72 



785 



172800 1008537 
8625 

176425 ' 882125 

25J 

18007500 126412993 
51499 



18058999 126412993 

Hence the root required is 2457. 

Note. — In dividing 6832 by 1200 the quotient Is 5, but if 
5 took this for the second figure of the root we should find 
at the addition of 5 times 65 9 or |B25, to 1200, would give 
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1525, and this multiplied by 5 would grnc T635L assadb 
large to be subtracted from 6832. 

Examples, (lx). 

Find the cube roots of 



fl) 14706125. (2) 149721291. (3) 

lj 800763000. (5) 2097152. (€> 57 

(7) 99252847. (8) 1092727. * (9> 157TT2I 

llOj 194104539. (11) " 84027672. (12) 1303338 

(13) 32282885G. (14) 354894912. (15) 40022*9 

(10) 184217728. (17) 122615327232- 

(18) 673373097125. 

132. To extract the Cube Boot of a Decimal /V« 

In order that a Decimal Fraction may be a Pte 

Cube, it must be of the 3rd, 6th, 9th order, 

Index of the order being some multiple of 3. 

We then proceed in the following way : 
Ex. (2) To find the cube root of -343. 

*'»» ^W=Io = - 7 - 

Ex. 12) To find the cube root of -039304. 



f -039304 =*y: 



39304 34 



= ^ = •34. 



1000000 100 
Ex. (8) To find the cube root of -012812904. 

jj * / 12812904 234 

^012812904 =Af M o 5 ooooO = ioOO = ' 234 - 

133. To extract the cube root of an integer or < 
mal expression to a particular place of decimals, 
must take three times the number of decimal places in 
expression. 

Thus, to find the cube root of 4-28 accurately to t 
places of decimals we oxtract the cube root of 4-230000 
making tho given expression a decimal of the % 
order. In working this c^ampls \?a fowL ^laa cube 



OOOOOO, regarded at a whole viunber, and mark off 
ecimal places in the result. 

The cube root of a Vulgar fractum may be found 
ing the roots of the numerator and denominator, 
reducing the fraction to a decimal of the 8rd, 6th, 

order, and proceeding as in Art. 183. 

Examples- i'lxi)- 
I the cube roots of 
•389017 (2) -048328544 (8) 27054-086008 

m\ (6) m m w w ww&i 

ind to three places of decimals the cube roots o. 
)) B (S) 67fl (10) -I218612S1 

I) 15-926972504 (12) S (13) j 

») 1 (15) 7| (16) 81 

i 15, The fourth, root of a number is found by taking 

square njot of the square root of the number. 

EhuB ^4096 = /64 = 8. 
be sfath root of a number is found by taking the cube 
of the square root of the number. 
Thus 5/64 = V8 = 2. 

Examples- 0*") 
fcna the fourth roots of 

Cl BB1441 (2) 4100626 (3) 1575-2961; 

"1 the nixth roots if 

(6) 24794911296 (6) 282420 -S3 0-181. 
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XV. On English, Canadian, and United 

Currencies. 

136* Having explained the principles and 
of 1'uro Arithmetic, we proceed to show how they an 
appliod to Commercial affairs. . 

Measures or Movbt. 9 

4 farthing* are equivalent to 1 penny, 
12 ponce are equivalent to . 1 shilling 
20 Hhjllinga are equivalent to 1 pound. 

The Hvinbol £ placed before or over a number denotes 

IDllliii "• •••••••• &Il"r •••••• a a • a ••• •«.»».•«.••• •••••••'l)(tlHO| 

•.....•••(* alter ••• ...• ...... .......... ..jwiicc* 

'£ 8. a. 
riniH £14. 5/t. 7rl., or 14. 5. 7 stands for fourteen 

pouiidH. five shillings and seven pence. 

Since 1 fnrthing is one-fourth of a penny, 
2 farthings are one-half of a penny, 
8 farthings are three-fourths of a penny. 

lien co the symbol hi. is placed for 1 farthing, 

\d 2 farthings or a halfpenny. 

id 8 farthings. 

Tlio symbol q., placed after a number, is sometimes 
used to denote farthings: thus. 8q. stands, for three 
farthings. 

* 

137. We call £14 a simple quantity, and £14. 5*. Id. 
a compound quantity, because the former is expressed 
with reference to a single unit, while the latter is ex- 
pressed with reference to t7iree dif erero* to&»« 



CANADIAN AND UNITED STATES COINS. 110 

The unit in Canadian and United States cur- 
is called a dollar. The tenth part of this unit 
1 a dime ; the tenth part of the dime is called a 
ind the tenth of the cent is called a mill. We 
>nceive the unit, then, to be divided into ten 
parts, each of these parts into ten other equal 
ind so on. Hence Canadian and United States 
;ies are based on the Decimal System of Notation, 
lerefore, all operations in these currencies are 
aed by means of the rules in Decimal Fractions, 
o this circumstance that they owe their great 
ity. . ' ' 

3 OF CANADIAN AND UNITED STATES COINS. 

7ADIAN COINS. % UNITED STATES COINS. 

Gold. Gold. 

Sovereign, worth Double Eagle, or... #20 

i}. ' Eagle, or : |10 

Half-Sovereigii. Half Eagle, or $5 

Three Dollar Piece. 

Quarter Eagle, or... $2J 

Dollar. 

SUv*. Silver. 

Dollar. 

; piece answers to Half dollar. 

; piece answers to Quarter dollar. 

• piece (no longer coined). 

; piece answers to Dime. 

Nickel. 

k piece answers to... 5-cent piece. 

8-cent piece. 

Brona*. Bronte. 

t. 1 cent. 

lot coined. Mill, not coined. 

x. (1). $251/ 7 cents, 8 mills. 

= $(251 + A + tU + unro) 

= *(251 + Trfinr + tU* + i*W) 

= $(251 -f- t5p) 
— $26V078. 
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REDUCTION OF MOSSY. 



Ex. (2i. $55-923 

= $«55 - -ft -f yff + tAt) 

= $ 55 -i- -^ -r tAt' 

= $ 55 - 92 cents -f 3 mills 

= $ 55, 92 cts. 3 mills. 

The English gold coinage consists of \± pure metal i 
fa allov. 

The gold and silver coinage of the United States 
of ■& pure metal and -jV alloy. 

The silver coin in Canada and England is £± pure 
and - 4 V copper. 

Gold and silver thus alloyed are called standard. 
gold or silver before it is coined is called bullion. 

The 1-cent. piece is made of bronze, and is 1 inch 
diameter, and 100 of them weigh 1 lb. avoirdupois. 

The term carat is employed to denote the fineness of i 
Perfectly pure gold is said to be 24 carats fine ; a mixtaroi 
18 parts pure gold and 6 parts of some other metal, is said: 
be 18 carats fine. This latter is termed jellewer's gold. 



REDUCTIOX OF MONEY. 

139. The expression 6a. -7«k stands for a sum 
money, which is made up of five shillings and sei 
pence. Now, since one shilling is equivalent to twell 
pence, five shillings are equivalent to sixty .pence ; 
therefore five-ehillings and seven pence are equii 
to sixty- seven pence. 

The process Dy which we change the compound et\ 
pression 5s. Id. into the equivalent simple ex] 
67c/., is arranged thus : 



*. 

5 
12 



d. 
7 



I 



67d. 



and we describe the process thus : We change the 5 
shillings into pence by multiplying by 12, and add to tkfi 
product the 7 pence. 



gain, to change the compound expression ^4. 7*. 10\d. 
an equivalent number of farthings, we proceed thus : 






change £t to shillings and add 7j. , making B7». ; 

87". topenoe 10d., making 1054rf.; 

1054J. to farthings 2q„ making 421 8<j. 



Seduce to farthings 
(1) 8{d.-, 7*.; 9d.; ll\d. 
2) 2s. M.; 5s. lid.; 12s. fijrf.; 17s. 7Jrf. 

(3) £3. 12i.; i!S ; £2. 17i. 6J<i.; J 17. 4*. 5JJ. 

Reduce to pence 

(4) 6s.; 4s. lQd.; 7«. 10i.; 8s. 9d.; IBs. Id. 

(5) .64 ; £5. 2». 4d.; J17. 14s. 5d.; ^58. 18s. lid 
(6J £174. 10s.; £4112. IBs. 10<fc; ,61874. 17s. 9i. 

140. The converse operation, by which we express a 
mple quantity in terms of an equivalent compound 
lantity, will be best explained by the following Ex- 
nples. 

Ex. (1). Nine farthings will be expressed as pence and 
rUiings, if we divide 9 by 4 (since 4 farthings = 1 penny), 
t down the quotient as pence, and the remainder as 
rthings, thus : !l farthings = |d. = 2Jd. 
Ex. (2). Again, 33 pence will be expressed aa ahillinga 
id pence, il' we divide 33 by 12 (since 12 pence = 1 shilling), 
t down the quotient ns shillings, and the remainder 
aioe, thus : 83 pence = J j shillings = 2s. 3d. 
Ex. (8). Also, 75 shillinga = Jft pounds = £8. 16». 






'.jl. : . : -?T?r?^ -ri 73339 faruxxEugi killouiu •:-£.£.&£ 

— ■•■■■».» 
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"^7*. 
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■i i • 


• • 

I i 



^70. ti) 74T. 

.^i~ i-.i ■ - - ■ . . .ie . ;il: wcu: 'lumbers or farthings r 



.4.1. ..£ CT-Er t^ih a ise ji xreac 

?'. • ;:r-r -.l^j .h ::;•= jr-i zie -Jrown. 5«.. f "iie EEsII* 

■ ■■ — . -/. ^ji JIjii2. 'Is... -.nfi ^niTiirg-, she Six- 

.*r.^ 1" ..lUTftnz.T :iece jr ■ xroasi, md. difi Thzsa- 

."" ■■» .v .; !r;:..i 2. i=e ure :he -jovereign irFoTiniL and 
\-.r. ' '. *- r ^ : rr:j lil. Hie rfniifca 'Ha,, and sob Half- 

r..^f> \\ -jt ),!.. u*R OOt Jl "ISO. JUT W«mn«P is &C- 

\A'A r ■■• i Minor v,mpcnr.ii -i^rsaHiaxia together,, we 
''A\<.« .► * ;r.\iv*.«£:<vi -v:;.i;ii rarxliua the pcoeoB of 
* lAitt'rt /r, to a *m** ',f y\z& numbers. 
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adding sums of money we arrange them so 
pounds stand under pounds in vertical col- 
ding's under sliillings, pence under pence, and 
under farthings. For example, if wo have to 
ther 4b. S\d., 8*. §{d., 5s. id., and 17*. 8JA, 

tliein thus : 



8 


H 


6 


4 


17 


u 



£1 ■ 10 • 8} 

the oohimna of farthings, we find its sum to 
hinge, and this being equivalent to 1 penny 
arthinga, we place J under the column of far* 
and carry on 1 for addition to the column of 

m of the column of pence, increased by 1, wo 
s 20 pence, and tins being equivalent to 1 shil- 
8 pence, we place 8 under the column of pence 
rry on 1 for addition to the column of shillings. 
n of the columns of shillings, increased l>y 1, 
■ bo 30 shillings, and this being equivalent to 
and 10 shillings, we place 10 under the col- 
! shillings, and set down £1 by itself on the left 

if wo have to add together £26 is. Sji., 
7irf., £245 Off. 2d., £7 15s. Sid., and 4s. Bid., 
ango them thaa : 



86 . 4 

243 '. 


51 


7 . 15 
. 4 


81 

si 



.£311 . ]8 . 0J 
the column of farthings, we find its sum to be 9 
and this being equivalent to 2 pence and 1 
, we place J- under the column of faithiega, a\id 
2 for addition to the column of ^euCB. 
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The siim of the column of pence, increased by 2, *t 
find to be 86 pence, and this being equivalent to 8 shil- 
lings, we place under the column of pence, and carrj 
on three for addition to the column of shillings. 

The Bum of the columns of shillings, increased by 8, 
we find to be 88 shillings, and this being equivalent to 1 
pound and 18 shillings, we place 18 under the columns 
of shillings, and carry on 1 for addition to the column! 
of pounds. 

The sum of the columns of pounds, increased by 1, we 
find to be 811, which we place under those columnSf 
and the sum is complete. 

Examples. Qxw) 

Perform the operation of addition on the following 
turns of money : 

£ 9. &. £ 9. &. £ 9. &. £ a. & 

(1) 8 . 5 . 2 (2) 5 . 8 . 8 (8) 6 . 8 . 7 (4) 7 . 6 . 8 





4.6. 


, 8 7.9. 


6 




4.6. 8 


5.8. 4 




7.9, 


, 8 8.4. 


9 




8 . 9 . 10 


9.6. 




2.4. 


10 6.5. 


2 




9.7. 6 


7 . 4 . 11 




4.9. 


, 2 9.0. 


4 




4.8.0 


2.6.10 




£ a. 


&. £ a. 


&. 


£ 9. &. 


£ a. & 




(5) 8 . 4 . 


, 8i (6) 4 . 7 . 


■** (7] 


17.8.4} (8) 6 . 2 . 5J 




2.5. 


. 4 J 6.8, 


.94 




6.9.2 


5.8.2} 




7.6, 


.8* 9.5. 


2* 




5.2.7* 


7 . 8 . 41 




6.9. 


, 6 i 8.7. 


41 




6.8.9 


8.9.1 




4.7. 


9 j 5.9, 


.6* 




7 . 5 . 44 


5.8.8) 




(9) 


(10) 


• 




(11) ' 


M (18) m 


£ 


«. d. 


£ $. &. 




£ 


9, d. 


£ 9. A 


16. 


,19. 4 


26. 9. 2 




17 


.9.10 


21.11. 8 


34. 


,18. 2 


13. 0.11 




61 


. 11 . 4 


87. 5. 9 


G7. 


8 .10 


9 . 16 . 4 




18 


.5.9, 


4. 6. S 


42. 


5. 8 


67 . 17 . 8 




28 


.14. 7 


17.17. 1 


12. 


7. 9 


24.19. 2 




21 


. 8. 7 


89.18. fi 


15. 


10. 4 


89.15. 8 




93 


. 14. 6 


47 . 11 . 1C 
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.8.74 


(11) 85 


s . '.-4 


(15) 143 


IT 


N 


. IS. 91 


76 


10. 4i 


876 


11 


l] 


. 17 . 41 


25 


8.9 


9T2 


9 


10 


. 8.7 


4 


0.7J 


897 


i 


N 


.11.41 


86 


Ji .51 


674 


4 


10J 


.8.2| 


42 


5.01 


538. 


9 


H 



COMPOUND SUBTRACTION. 

The process of subtracting one compound 
from another is founded on the principles es- 
n Art. 20, and the following Example will supply 
is necessary to make the method clear : 



nging the 






£13. 7.9} 

j the columns as in addition, we reason 
xe cannot take 2 farthings from 1 farthing, and 
refore add 4 farthings to tbo 1 farthing, making 5 
gs, and taking 2 farthings from 5 farthings we 
as a remainder 8 farthings, which wo set down 
tbo column of farthings. 

then add, by way of compensation, 1 penny to the 
e in the lower line, "We have then to take 5 pence 
1 pence, and as we cannot do this, we add 12 pence 
twopence, making 14 pence, and taking 5 pence 
i pence, we obtain as a result pence, which we 
aider the column of pence, 
then add, by way of compensation, 1 eh j 11 in g to 

shillings in the lower line. We have then to 
3 shillings from 5 shillings, and aa we cannot do 
■e add 20 shillings to the 5 shillings, making 25 
»s, and taking 18 shillings from 25 shillings, wc 

as a result 7 shillings, which wo place under the 
1 of shillings. 

e add, by way of compensation, 1 pound to 
' 1, and we take 14 pounds from 27 pom 



OOVFOCSD MULTtPLII 



obtaining a3 a remaiader IS pounds, which we | 
under the column of pounds. 



(I) F 


om 91 


13 . 


7 take 59 


9 


3. 


® 


76 


9 


6 > 


47 


s 


8. 


(8j 


, 68 


18 . 


4 , 


49 


14 


S 


(4 


276 


17 


fit . 


37 


19 


n 


(6) 


, 1247 


5 


lot . 


1246 


11 


"\ 


m 


, 8000 


Kt 


n , 


2998 


13 


ii| 


(7) 


, 199 





Oi , 


198 


19 


Wi 


w 


, , 81)609 





2i , 


79089 


u 


« 


ty 


, 44005 


7 


9i . 


7896 


10 


!2: 


10 


, 80704 





5 , 


29484 





SI 




COMPOUND MULTIPLICATION. 



144, To multiply a compound expression, as 
£4 8*. 9Jrf., by a number, as 9, is equivalent to taking 
the sum of nine expressions, each equal to £i. 8s. 9jd. 
Instead of writing these expressions one under tha 
other, anil finding their sum by the process of addition, 
we obtain the required result by multiplying each of 
the four quantities, composing the expression, sepa- 
rately by 9, calcidating the value of each result aa in 
addition, setting down part of those results under tha 
several columns, and carrying on part, as in addition, 
thus: 



n 



j£S9 . 19 . 8* 

The process may he more fully explained thus 

9 times 8 Earthings = 27 farthings = GJd.: Bet A 
nnder tho column of farthings, and carry on 6 to the p 

9 times 9 pence = 81 pence, and 6 pence added g 
pence = It. 3d.: set down 3 under the column of pence, ■ 
carry on 7 to the shillings. 

9 times 8 shillings = 73 shillings, and 7 shillings 
gives 79 shillings = .£3. His.: set down 19 under the i 
ry on 3 to the puwudH. 
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8 4 pounds =36 pounds, and 8 pounds added gives 
Is, which is set down under the pounds. 

l5. When the multiplier can be split np into 
!, each of 'which is not greater than 12, we raulti- 
B compound, expression first by one of the factors, 
a multiply the product by another of the factors, 
a the case of Simple Multiplication. 
?hna if we have to multiply £12 4s. 7J<7. bf 15, we 
Itiply first by fi, and the product by 3, thus ; 

■ 71 



61 . 8 . 1£ Product by 6. 
3 

£188 . 9 . 44. Product by IB, 
ho, to multiply £17 14s. 9d. by 180, w< may 
1 thus: 



1064 . fi . Product by 01 



^3192 . IS . Product by 180.. 



ind the value of 
4 things at 7s. 3d. each. (2) E at I4d. (3) 6 at ', 
7 at 9s. 6d. (5) 8 at 2s. id. (6) 10 at 3s. 84.d.' 
11 at £2 Is. 4d. (8) 12 at £1 4s. 3d. 

14 at 17s. fid. (10) 15 at 7s. 104d. (11) 16 at 27«. 
18 at 17*. M. 



(13) 
(15) 
(17) £5 at 4s. 6ti. 



2 at M lis. id. 



21 atEs. lid. 

24 at £i 7a. 2d. 

27 at S*. Hid. (19) 28 at 2s. Bd. (20) 80 at £1 12s. 

— *£12j. (22) 85at£12s. U 
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COMPOUND MULTIPLICATION. 



146. When the multiplier cannot be split tip fatal 5 
factors, we may proceed as in the following example |- 

Ex. (1). To multiply £17 12*. 9Jd. by 79. 

£ *. &. 
17 . 12 . 9J. 
10 



176 . 7 . 8J Product by & - 

7 



1233 . 13 . 1\\ Product by W 
Multiplying first line by 9 158 . 14 . l/± Product by 9- 

Adding the last two results £1393 . 8 . 10| Product by ft 
Ex. (2). To multiply £3. 17*. 9Jd. by 3296. 



£ 8. 

3 . 17 


a. 

. 9fr 
10 


38 . 17 . 


. 11 Product by lfr 
10 


388 . 19 . 


, 2 Product by 100 
10 



8889 . 11 . 8 Product by 1000. 
3 



11668 .,15 . Product by 3000. 

Multiplying 5th line by 2 777.18. 4 " by 200. 

Multiplying 3rd line by 9 350 . 1 . 3 " by 90. 

Multiplying 1st hue by 6 23 . 6 . 9 " by 6. 

Adding last four results £12820 . 1. 4 Product by 3296, 

147, The following is a method by which the procea 
of multiplying a compound quantity by a number greate: 
than 1000 is somewhat shortened. We take as an illufl 
tration the example just worked. The process is B 
simple that no verbal explanation is necessary. 
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18 

14 the result of multiplying the top line by 9* 



9 and id. 

, I the result of multiplying the top line by it. 

12 and Is. 

8 the result of multiplying the top line by 9. 

> . 1*. . 4(2. 

Examples. Oxriii) 

3 value of 

lgs at 4s. 6(2. each. (2) 89 at l<k. tyd. 

La. 6J(2. (4) 71 at la. 8(2. 

>s. 8(2. (6) 128 at 5*. Md. 

£1. 8s. 2d. (8) 2154 at £7. 1*. 8d, 

t £1. 18a. 6f(2. (10) 2175 at £2. 15s. 4£cf. 
t £2. 6s. 9|(2. 

COMPOUND DIVISION. 

le process of dividing a compound quantity 
>er is based upon the principles explained in 
: Simple Division, as will be seen from the 
Examples : 

To divide £16 17*. l\d. by 9. 

( 13 . 17 . H 

£1 . 10 . 9£ Quotient 

ion thus : 

L by 9 gives £1 as quotient and £4 remainder ; 

illings, and 17 shillings added 97 shillings. 

1 by 9 gives 10a. as quotient and 7a. remainder; 

nee, and 1 penny added gives 85 pence. 

d by 9 gives 9(2. as quotient and 4d. remainder ; 

rthmgs, and 2 farthings added gm*l& fothings* 




r 
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COMPOUND DIVISION. 



lSq. divided by 9 gives 2q. as quotient, and no remain 
Ex. (2). To divide £51 15*. 5d. by 85. 



The factors of 35 are 



5 

17 



£ 8. d. 
51 . 15 . 5 



10 . 7.1 



£1 . 9.7 Quotient. 
Ex. (8). To divide £58 15*. 8<L by 112. 



The factors of 112 are 



• V 



f 4 

4 


53 . 15 . 8 


13 . 8 . 11 


It 


3.7.2} 



9 . 7£ Quotient. 
Ex. (4). Divide £119232. 1*. 10K by 8465. 

3465 ) 119232 . 1 . 10} ( £34 
10395 



15282 
13860 

1422 
20 



8465)28441(8s. 
27720 



721 
12 

8465 ) 8662 ( 2d. 
6930 



1732 

4 



3465 ) 6930 ( 2q. 
6930 



.-. the Quotient is £34 8*. 2£& 



£1. 8s. 7Jrf. by 8. (2) £39. 7*. 3d. by 7. 

£11. 8.. 6d. by 12. (4) £4:i. 12s. 8d. 1,7 11. 

£ 6. 2*. lid by 10. (6) £22. lis. 6i. by 12 



£98. 11.. 9(f. by 54. (2) £18. 7s. 9d. by E 
£29. 14a. Od. by 108. (4) £15. 8b. by 139. 
£3. 9s. 4Ji. by 45. (6) £43. 12f. 8d. by 



I) £167. 19*. 2d. by 145. (2) £40. 8s. 4}rf. by 241. 
It £458. lis. 94rf. by 365. (4) £4(JGG9. 2s. Id. by 9652. 
5) £93. Is. 3Jd. by 291. (6) £139. 81. 3d. by 117. 

19. One quantity is contained in another of the 
ie kind as often as the measure of the Bret is oon- 
led in the measure of the second, the same unit of 
measurement being taken in both cases. 

Ei. (1). How many times is Is. Id. contained in 18*. 3d. ? 

1*. Id. = 18d,; ami 16*. Sd. = 196A 
Now IS is contained 15 times in 195 ; 

.'. 13d. is contained 15 times in 195i. 



£4. 8.. 2rf. = 998d.; and £87. 6s. 6d. = 2095Sd, 
Now 20958-f-998 = 21 ; 
.-. £4. 3i. 2d. is contained in £37. 6». 6d. 21 times. 

Examples- 0") 
1) How many times ia £346. 10s. contained in £34680 ? 

(2) £5. lls.4d £122.9». 4d.f 

£1. 12s. Gd £68. 5a. ? 

It) £17.12*.9Jd... £1393. 8s. 10}? 

(i) Amotig bow many persons must £641. 14». II W. be 

divided, so tUat the share of each may be £2. 15s. &\<l, t 
f6) Divide £17 into an equal number of sovereigns, half- 
sovereigns, half-crowns, shillings, and sixpences. 
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FRACTIONAL MULTIPLICATION AND 
DIVISION OF MONEY. 

150. Ex. (1). Find the value i of 14*. 8d. , 

} of 14*. Sd. = ^-^ = 3*. Sd. 
.-. J of 14*. Sd. = 8 x 3*. Sd. = 11*. 

It is immaterial whether we divide by 4, and then 
multiply the quotient by 8, or first multiply by 8, and 
then divide the product by 4, thus : 

| of 14*. 8d.=^i^ = ^=ll*. 
Ex. (2). Find the value of } of | of £43. is. 6d. 
f of * of £43. 4*. 6c*. = if of £43 4*. Od. 

= 1QXI43 4*. 6d. 
21 

«= 10 X £2. 1*. 2d. ~= £20. lis. Sd. 

Ex. (3) What is the value of 2\ of 14*. dd. ? 
2} of 14s. 9<J.» ^ofl77<*. 

= 17X177* = 30g9j. = 429 ^ = £1 m ^ 
7 * 

Note. — To find the value of | x 2*. 9d., we extend the 
meaning of the sign x (as is explained in Art. 71), and 
replace it by the word of 

Thus i X 25. 9(i. = i of 2*. 9d. = **/* = 1*. 7td. 

Ex. (4). Divide 4*. 2d. by f : 
4*. 2d -r- j = 4*. 2d. Xf 

= | of 4*. 2(i. = 8 x 10d. = 6*. 8d. 

Ex. (5). Divide £4 8*. dd. by 2 J • 

£4 3*. 9d. -7- 2$ = £4 3*. 9d. -5- f 

= iof £4 3*. 9ri. = * 12 V'' Sd =£l U* «* 

Examples, (lxxi). 

Find the value of 

(1) i of 4s. 9d. (2) i of 7a. 2d. 

(3) -ft of a guinea. (4) | of 3*. 6d. 

(5) i of i of 4s. 10J. (6) i of ^ of £83 165. W. 

(7) 9iofls.Ud. {%) 5U of half a crown. 

(9) 2$ of £5 2s. Sd. W$) \\oi5^\^ 
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(11) £60 1*. 8d. + £. (12) £2 6*. 9rf.-^lJ. 

(13) £53 15«. 8d. +Q\h (14) £36 2s. 9d.H-4|. 

Note.— If we have to multiply a compound expression by 
» mixed number, it is not alwayp necessary to turn the 
nixed number into an improper fraction, as we did in 
Ex. (3), but we can frequently effect the multiplication more 
neatly by multiplying first by the fractional part and then 
by the whole number, and adding the two results. 

Thus, to multiply £'427 12s. 9d. by 5}. 

I s. d. 
427 . 12 . 9 

«! 

81 855 . 5 . 6 the result of multiplying the top line by 2, 

285 . 1 . 10 J 

2138. 3 . 9 5 



£2423 .5.7 



Examples, (lxxii). 



Multiply 

(1) £245 135. Ad. by 5|. (2) £439 18*. U. by 7 J. 

(3) £4214 15*. 2d. by 6*. <4) £8629 12a. Qd. by 3|. 

(5) £7258 17*. 6d. by 2 J. (6) £4372 19s. Ad. by 6|, 

XVI. On Measures. 

151. Measures of Time. 

1 second is written 1 sec, or 1* . 
60 seconds make 1 minute* written 1 min., or l m . 
60 minutes make 1 hour, written 1 hr., or l h . 
24 hours make 1 day, written 1 da., or l d . 

7 days make 1 week, written 1 wk. 

*** rough calculations a year is taken to consist of 305 days. 
*4 rough calculations a month is taken to consist of 30 days. 

, A Lunar Month, or the time between two new moons, 
^ rather more than 29 J days. 

The 12 months into which we divide tiifc "Jfcsc tttfc 
*Hed Calendar Months ; they are of ^a^a^lfcYfcXL^As* 



7 of them oontaet 31: ctoy*> 4* '—»i«m» 80' & 
February hat 28 d&jB (ttaLixLJjm^yymarW)^ 

Thenaxrieao£tfafr4iiioiiifafr^iiifiiL Baw 3ttd 
given, in, the old toes*: 

Thirty days have* Sepeembes), 
April* Jone> and. Novenifaee* . 

To ftnd whether a particnlar yeas: is atlLevnuv 
divide the number of the year by -k;. if na osmac 
left, the year is Leap-year; but to amxnofc arxeixa 
present Calendar, the canterec* which, aca not 
divisible by 400, as 1900, 210Q...am to oa ta 
oomman yearst andnotacleafHyeam. 



(1) Bednaa 6 he IT nan- 2fi am to —miiiTn ; IT*. < 
to second*, 

(2) Reduce 3 yr. 148 d. 161m to i— miiTii ; Ijn.13 
4 nun. to minutes* 

(8) Reduce 48667 min. to days ; 2K87 stav to hon: 

(4) Beduce 742892 aee. to days; 1742B6 an, to ww 

(5) Find the number of days* reefammjr from nooi 
one to noon of the other, between the following day 
year 1372: 

1st February and 29th May; 4th July and 2nd Dw 
3rd January and 15th October ; 24&hFebruary and 23i 

also between 25th December, 1973, and 26th Ma; 



14 . 21 


.87 (7) 23 . 15 . 16 


(B) 4. 


17 . 13 


. 82 57 . 12 . 88 


2 . 


9 . 47 


.43 13 . 17 . 43 


8 . 


12 . 53 


.54 24 . 22 . 7 


10 . 


22 . 17 


.50 16 . 5 . 58 


4 . 


'fit &*• 


to kr. -*-- wm. 


*. ta. I 


8 . 137 . 


16 (10) 14 . 43 . 13 (11) 


42 . 14 . 


4 . 243 . 


6 82 . 86 . 40 


65 . 22 . 


1 . 56 . 


7 10 . 12 . 53 


74 . 11 . 


d . 136 . 


12 16 • 88 . 47 


24 . 18 . 


7 . 86 . 


9 2.5*.% 


*& . * . 



. 14 . 26 (IS) 123 . 16 . 



;o.by43. 

Jivide 15 weeks 5 days IT hours 9G min 
14hrs. 56min. 41 sea. by 73. 



by 49; 



Mbasdbks op Length. 
IS inches make 1 foot, usually written 1 ft., 

8 feet 1 yar d lyd., 

BJyards 1 pole, 1 po., 

40 poles 1 furlong, 1 for., 

8 furlongs 1 mile 1 mi., 

8 miles 1 league Ilea. 

nee I furlong =x 220 yardB, and 1 mile = 1760 yards. 

Cloth Measures. 
inches make 1 nail j 4 quarters make 1 yard, 

nails 1 quarter, | 6 quarters 1 ell. 

. (1). Beduae 3 mi. 5 fur. 17 pp. 4 yd. 1 ft. ft in 
baa, 

ml. fur. po. Td. ft. In, 

8 . 6 . 17 . 4 . 1 . 8 



088 j the result of dividing 1177 by 2. 



6477J yd. 
8 

19433* ft. 
12 

883205 inoaeu. 
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Ex. (2). Reduce 47298 yards to poles. 

47298 yd. =c (47293-i-5i) poles. 

= (47298-*-^ Poles. 

z=t (47298 X T * T ) poles. 
We may proceed thus : 

47298 yards 
2 



11 



94586 half-yards, 



8598 poles and 8 half-yards over. 
••. 47298 yd. = 8598 po. 4 yd. 

Examples. Gxxit) 

« 

Reduction. 

(1) Reduce 8 yd. 2 ft. to inches ; 4 mi. 8 fur. 4 po. to feet 

(2) Reduce 7 mi. 14 po. 8} yd. to inches ; 27 po. 4£ y<L 

to inches. 

(8) Rednce 74825 yd. to poles ; 2428694 in. to furlongs. 
(4) Reduce 728964 ft. to miles ; 82976482 in. to miles. 

Addition. 



w 


yd. ft 
4.2. 

19 . 1 . 
5.2. 

28 . 2 . 

85 . 1 . 

17 . 2 . 


In. 
7 
9 

10 
8 
6 
4 


mi, fnr. po. 
(6) 18 . 4 . 20 
43 . 8 . 9 
50 . 2 . 18 
4 . 7 . 82 
16 . 8 . 15 
19 . 5 . 11 


(7) 


for. po. yd. 
2 . 19 . 2 

4 . 25 . 2$ 
6 . 11 . 8} 

5 . 28 . 4 
8 . 0.1} 
1 . 21 . 1} 








Subtraction. 




(8) 


yd. ft 

184 . 2 
59 . 1 


to. 

. 7 
. 11 


mi. for. po. 

(9) 285 . . 19 
184 . 6 . 24 


(10) 


for. m. yt 
5 . 23 . li 
4 . 27 . 4 



(11) Multiply 7 yd. 2 ft. 9 in. by 11 ; 16 mi 5 fur. 7 po. 
56. 

(12) Multiply 82 po. 8 yd. 1 ft. by 57 ; 86 mi. 8 fur. 6 po. 
H yd. by 49. 

(12) Divide 25 yd. 1 ft 8 in. by 4 ; 17 mi. 8 fur. 7 po. by 
27. 

(14) Divide 14 po. 2 yd. 1 ft. 8 in. by 82; 11 mi. 7 fur. 7 
po. by 55 
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153. Measures op Surface. 

144 square inches make 1 square foot, written 1 sq. ft. 

9 square feet 1 square yard, 1 sq. yd. 

S0£ square yards 1 square x>ole, 1 sq. po. 

40 square poles 1 rood, 1 ro. 

4 roods 1 acre, 1 ac. 

Hence 1 acre = 4840 square yards. 
640 acres = 1 square mile. 

Land surveyors make use of a Chain 22 yards in 
length, divided into 100 equal parts, called Links. 

The square of 22 is 484, and therefore 10 Square 
Chains make an Acre. 

Note. — The Square Inch is a square whose side is an inch 
in length. 

Ex. (1). How many square inches are there in 8 ac. 
2 ro. 27 po. 27 sq. yd.' 7 sq. ft. 23 sq. in. ? 

ac. ro. po. sq. yd. sq. ft. sq in. 
3 . 2 . 27 . 27 . 7 . 23 



14 ro. 

40 

687 po. 
80* 



146J the result of the division of 537 by 4, 
17C37 



17783} sq. yd. 
9 



160054 

6} the result of multiplying j by 9. 



160060} sq. ft. 
144 



640263 
64 '240 
130060 

108 the result of multiplying } by 144. 



23047771 sq. in- 
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Ex. (2), Beduce 71237 sq. yards to poles. 




74237 eq. yd. = (74237-5- 30J) poloa 
.= (74-237 -r iii) poles 
= (74237 X Jj) polei 




We may proceed tlitta : 




74237 yards 




f 11 1 296948 quarter-yards 

| 11 26995 and 8 quarter-yards over 






2454 po. and 1 parcel of 11 quarter y» 




The remainder is (11 + 8) quarter-yards, or 14 
yards, or 3$ vl. 

.-. 74237 Bq. yd. = 2454 po. 31 sq. yd. 




Examples- (I*«v) 




JtedwUi/M. 




(1) Reduce 5 ao. 8 ro. 17 po. 13 eq. yd. 6 sq. ft. lfi sq. 
to square inches. 


(2) Beduce 7 ao. IS po. 5 sq. yd. 3 i?q. ft. to square ind 


(S) Beduce 260 acres to square yiutfs, and 78 sq. yd 
square inches. 


(4) Beduce £239 sq. in. to sq. yd., and 15376 s 


' ' 


(6) Beduee 84729 sq. yd. to poles, and 682934 
square poles. 


- 


Addition. 




(6) 47. 3*. 18 (7) "iif. V". "42 (8) 46. "S 
73 , 1 . 24 27 . . 63 17 .8 
89 . 2 . 83 82 . 8 . 124 7.1 
4 . 3 . 23 6 . 2 . 72 24 . 2 
27 . 3 . 8 21 . 6 . 98 12 . 
42 . S . 6 56 . 8 . 185 4.1 


IS ' 

14 . 
Bfl . 
U . 

17 . 
9 





(10) 42 . 8 . 124 (11) 16 . 2 . 



(12) 347 . T , 14 
243 . 8 . 24 


(18) "39" .V". "12 (14) 245 . 8' . 19 
82 . 8 . 134 178 . 8 . 23 


(15) Multiply 5 
by 53. 

(16) Divide 7 ai 
by 71. 


ac. 8 ro. 24 po. by IB ;~17 ac. 3 ro. 18 po. 
:. 2 ro. 18 po. by 21 ; 29 ao. 2 10. 87 po. 



154. 



Measures of Solidity 






1728 cubic iuoheamnke 1 cubic foot, written 1 enb. ft. 
27 oubio feet make 1 cubio yard, written 1 oub. yd. 

A Cube ia a solid figure contained by six equal squares. 
Hence a cubic inoh is a sii-sided figure, eacli of whose 
sides is a square inch. The hoes that form the bound- 
aries of the sides are called the Edges 01 the Cube. 

Examples' (bam) 

Eeduciion. 

(1) Reduce 7 oub. yd. 18 oub. ft. to onbio feet ; 25 cub. yd. 
6 cub. ft. 143 cub. in. to cubio inches; 14 oub. yd. 1374 cub. 
in. to cubic inches. 



(2) Reduce 74325 cnb. 
to cubic yards. 

(8) Reduce 5} oub. yd. to 
oub. ft. to cubic inches. 



to onbio feet; 439284 cub. in. 
inches ; 8 oub. yd. C] 



MM 

h .",7 


11! 


57'< 


(51 


43 . 


7 


. u;:.;y 


(6) 628 


lti 


. 432 




US , 


498 




2(1 


■:■>. 


. 472 


287 


, 19 


. 583 


u . 


It) , 


B74 




l!l 


Iff 


. 1384 


764 


, 111 


.1350 


7H . 


H , 


087 




45 


lit 


427 


448 





.1275 


4 , 


an . 


1249 




jtfl 


, 5 . 


1-2W 


729 


11 


846 


62 . 


u . 


WSJ 




BIS . 


18 


. 276 


«» 


. & 


.\m 



. 17 . 548 (8) 247 . 19 . 1274 (g) 627 . 
38 . 28 . 726 239 . 18 . 1868 499 . I 1 

(10) Multiply 26 cnb. yd. 6 cab. ft. 43 cub. in. 
473 onb. yd. 17 cub. ft. 238 cub. in. by 63. 

(11) Disido 78 cub. yd. 18 cub. ft. 252 cub. in. 
472 cub. yd. cub. ft. 1416 oub. in. by 69. 

15!) Meistjbes or Capacity. 

2 pinta make 1 qnart, written 1 qt., 

4 quarts 1 gallon, 1 gall., 

2 gallons 1 peck, 1 pk., 

4 pecks 1 bushel, 1 bus., 

8 bushels ... 1 quarter, 1 qr., 

Examples. (Ixrvfi) 
Reduction. 

(1) Reduce 3 pk. 1 g»U. 8 pt. to pints, and 214 qr. I 
to pinU. 

(2) Reduce 4234 pt. to quarters, and 8047 gall, to qn 

Addition. 

(8) 

(9) Multiply 5 qr. 8 bus. 2 pk. by 63, and 15 qr. 
1 pk. by 78. 

(10) Divide 13 gall. 1 pt. by 15, and 343 qr. bos. 
by 43 

155. Trot Weight. 

24 grains make 1 pennyweight, written 1 dwt 

20 pennyweights make 1 ounce, written 1 oi. 

12 ounces make 1 pound, written 1 lb. 

Chiefly used for -weighing goVl, bussi, uA'v™** 



gall, qt pt- 
4.8.1 
8.2.1} 
12 . 8 . 
14 . . 1J 
6.2.1 


bo«. pit. pill. 
(4) 4.8.1 
G . 2 . H 
1.8.1 
4 . 2 . I* 
8.1.0 


nil. qt. pt. 
,'..'2.0 


Subtraction. 
bus. pk. ealL 

(7) 6.8.0 



m « 



Examples' O 1 ""* 

Reduction. 

TT 

Reduce 7 lb.; 14 lb. 8 t-z.j 25 lb. 9 oz. 6 dwt. to pen- 
iplits. 

UeJuceSlb. 10 oz. 7 dwt. G gr.; 7 lb. iot. 17 dirt. 

ins to grains. 

Reduce 8145 gr. to ounces ; 42G72 gr. to lb. 

Iteduce 72460 gr. to lb. ; 824G dwt. to lb. 









Addition, 






























'.1 


V. 


19 


(7) 7 . 13 . 21 


(» 


ID 


H 


H 


14 


n 


9 


4 


4 . G . 19 




VA 


4 


17 


K 


» 


H 


17 


6 . 17 . 23 




5 


1(1 


1.1 


ii 


u 


B 


IS 


2.0.5 




4tt 


7 


In 


VI 


7 


6 


e 


8 . 10 . 13 




12 


11 


It) 


23 








Suhlraclion. 




























1 


i:i 


m 


(10) 87 . 6 . 


(U 


Hfi 


11 


H 


Vr', 




14 


16 


29 . 10 . 13 




84 


11 


15 


23 



(IS) Multiply 7 lb. 5 oz. 9 dwt. by 12 ; lb. B oz. 19 dwt. 
21. 

(13J Multiply 10 oz. 10 dwt. 23 gr. by 37 ; S lb. 7 oh. 10 
■1.21 gr. by 41. 
(H) Divide 1G lb. 4 oz. 10 dwt. by 8 ; 7 lb. 10 oz. 17 dwt. 



i) Divid 
• by 15. 



(15) Divide 9 oz. 17 dwt. 8 gr. by 37 ; 15 lb. 8 oz. 9 dwt. 

« Lj U3. 

157. ATomnnpora Weight 

drachms make 1 ounce, written l~oi. 

ounces 1 pound, lib. 

IKiuuds 1 stone, 1 at. 

P«niuls 1 quarter, 1 qr. 

jjWrtere 1 hundredweight or cental ..... 1 cwL 

bun J/ ed weight 1 ton. 

JTi* pound Avoirdupois contains 7000 pains Troy. 
*b« pound Troy contains 5760 grains Troy. 

'«*— la Great Britain 28 pounds make V (\\wiwi. 



Iftf a* 

Examples, (lxxix) 

/ : * ■ 

ii'.Sr.-r .". rjn t- -.?. ; IT lr.. t# dr. ; 5 tons to lb. 
. .-• » i . • " , «•; u* .-.?. . I/> :.,-^5 2 qr. to lb. 

- i v. t \ f .-7.. :.- ;.r. : 3 iv-aslo ewt. 71b. toA. 
•• •."■"v .>.!.• rr: . . c "4."* "..•. to tons, 
• - ".».....-.*. i.- ;*•: : -t~-V4 ir. to ewt. 



> *» 



i 

• 
• 


A- 

• 

• * 

ft 
• 


- K 7 ;•; «*• 

• ■; . • . w 




ewt qr. lb 
13 . 2 . 24 
11 . 8 . 5 

» . i . :» 

16 . % . 9 

17 . . 7 


»*» 


• 

• ■ m » » 


ewt. qr. fc 

1) 19 . 1 . 4 

17 . 8 . 18 



-n ip. .>. *-tML ewt. qr. ft 

.• ' : 14 ~4 . 15 . 1 . IS ' 

. • : a J9 . id . 3 . ti 

* -v. i. : ...*. 1* .rs ^f T; 4 ewt. 17 lb« 

■ ..-.«.- • >. -H? :.'.\s.*Ir.by87. 
« ■. : ; • ? o. ^- li i- 5CCd 15 ewt 



» «n 



•» « :r * >. •*• iS : J7 sees -4 ewt 
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gnce to the ounce and pound Troy of the old table, be- 
cause the former are used by wholesale dealers in drugs 
and medicines. In prescribing, many "physicians still 
1 employ the scruple 9, of 20 grains, and the drachm 5, 
of 60 grains. 

' 159. 2. Measures of Capacity. 

60 Minims make 1 fluid drachm, written fl dr. , 

8 Fluid Drachms 1 fluid ounce, fl oz., 

: 20 Fluid Ounces 1 pint, O, 

8 Pints 1 gallon, 0. 

Note. — is a contraction for Octavus or eight, and for 
Vongius, a Roman liquid measure. 

The relation of the measures of capacity to those of 
weight in these tables is given by the definition 

that 1 Minim is the measure of -91 Grain of Water. 

The connection may be better remembered by the old 
rhyme.' 

A Pint of Water 

Weighs a Pound and a Quarter. 

160. Multiplication of Compound Quantities when 
fte multiplier contains a fraction. (See page 128). 

Examples, (lzxz). 

Multiply 

(1) 8 cwt. 2 qr. 12 lb. by 8$ (2) 6 lb. 5 oz. 4 dr. by 2 J- 
(8) 4 mi. 3 fur. 10 po. by 18i (4) 15 yd. 2 ft. 3 in. by 43* 
(5) 37 ac. 3 ro. 8po. by 4-^ (6) 25 ac. 2 ro. 15 po. by 29 J 
(7) 27- sq. yd. 7 sq. ft. 36 sq. in. by 2 J. 

16L Division of Compound Quantities when tlio 
divisor contains a fraction. (See page 128). 

Examples, (lxxxi). 
Divide 

5 cwt. 2 qr. 11 lb. by 2J (2) 7 lb. 4 oz. 14 dr. by 11^ 
7 xnL 2 fur. 12 po. by 4A (4) 17 yd. 1 ft. 3 in. by 5£ 
25 ac. 2 ro. 12 po. by 4^ (6) 14 ac. 3 ro. 8 po. by 8 J 
107 fq. yd. 4 sq. ft. 132 sq. in. by 18|. 



uo 
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162. A.V1L Fractional Measures. 

Is. I). II jw many shillings and pence are tiie» a 

■ it a ^)ound ? 

i y£ j. pound = ) of 20 shilling. 



.' o 



s 

;nn 



shillings. 



Is. -.. Find *:he value of i of £li/ 5s. 8d. 

* j: ilo :*. 3d. = 3 times f of *13 5s. 8-jL 

= "J riniea £^ 3d. 8ti. 
= £G 11a. 



Or dins: 


15 . 5.8 
3 




7 45 . 17 . 



.£-3 . 11 , 



Es. 3\ Find the value of 2J of WV of 5 acres. 

- 1 at i 1 ; of .3 acres = V" °r A oio acres. 



1 1 x :j 

= + TTj 01 J acresL 
= :} of 5 ac. 

= Vac. 

= 1 ic. 3 ro. 20 po. 

Esazrcles. 1 t xttjj ) . 
Find the value of :lie following : 

a $ of £1 : 1 of £1 10s. : f of £,3 13d. 5<2. 
2 j:: a m.Itf : /j of an acre ; J- of a cwt. 

(Z> 2} of £.34 0»\ Si. ; 3-V of Iiaif-a-guinea ; f of SJ of a 

(■ij * of t Q* 1^ of 1} of 2470 guineas ; } of ± of 4) 
guineas. 

(o } J of £1 + 3 of 1*. -r J of 1G*. 4J. 

(6) ./,- of £1 + £ of 2.*. G-i. -p;ofa guinea. 

(7) i of 5 ac. 3 ro. rjo:7 ac. 2 ro. 23 po. + $ of 8 ro. 15 
po. 

(Sj y^ of a year + .,V of a week + y* of an hour. 
(9; •& of a mile + J of a furlong + 1 of a yard. 
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(10) J of 2 cwt. 3 qr. + J of 5 cwt. 3 qr. 14 lb. + \ of 7 \ lb. 
163- The following are examples of an operation 
which is the converse of that just explained. 
Ex. (1). Express 14*. Id. as the fraction of £5. 
14s. 7d.=175d., and £5=1200&; 
Now ld.=- nW of 1200& 
.-. 175d. is ^VoV of 1200. 
Hence the fraction jtequfred is -iWcj or -ftVi or -jV« 
Ex. (2). Express .mlb. 5 oz. avoird. as the fraction of 3 lb. 
12 oz. ** 

6 lb. 5 oz..=* 101 oz., and 3 lb. 12 oz. = 60 oz. ; 
\ the fraction required is Vo L » 
Ex. (3) Express } of 5s. 9d. as the fraction of 4s. Id. 
5s. 9rf.«69d. and 4s. 7d.— 55d. 
.•. 5s. 9d. is U of 4s. Id. 
.'. | of 5*. 9d. is J of U of 4s. Id. 
•\ the fraction required is * * « or f J. 

Ex. (4). Express \ of 2 i of 5 ac. 3 ro. as the fraction of J 
of 14 ac. 2 ro. 

5 ac. 3 ro. = 23 roods, and 14 ac. 2 ro. = ^8 roods ; 

. •. fraction required is (f of V of 23) -*- (J of 58) ; 

3x14x2 3x5 3x23 04 

° r 7X5X3X68 ° r —.— ° r ft 

Note. — There are several modes of demanding the 
operation explained in the foregoing examples. Thus 
the demand 

Express 3 shillings us the fraction of 6 shillings, may 
be put in the following terms : 

(1) Bednce 8 shillings to the fraction of 6 shillings : 

(2) What part of 6 shillings is 3 shillings ? 

!8) What fraction of 6 shillings is 3 shillings ? 
4) If 6 shillings be the unit, what is the measure of 8 
drillings? 

Examples (lxxxiii). 

Express l\d. as the fraction of 6s. B\d. 
Express £10 5s. 4d. as the fraction of .£11 6s. 5d. 
Express 5s. 6d. as the fraction of a guinea. 
Bednce 9s. 10£d. to the fraction of 13s. 2{d. 
Beduoe 2 days 8 hrs. 5 rain, to the fraction of a \re«k» 
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(6) Reduce 2 roods 20 poles to the fraction of an acre. 

(7) What fraction is 8 lb. 1 oz. 19 dwt. 9 gr. of 18 1 
7 oz. 5 dwt. 15 gr. ? 

(8) What part of 2 qr. 10 lb. 7 oz. 9 dr. is 1 qr. 7 c 
13 dr. ? 

(9) What fraction of 4 lb. 1 oz. 8 dwt. 15 gr. is 1 lb. 1 c 
9 dwt. 15 grains. ? 

(10) If the unit of measurement be 2} yd., what is t 
measure of 2£ ft. ? 

(11) If the unit of measurement be 5 inches, what is t 
measure of ^-^ of a mile. ? 

(12) What fraction of 2 ao. 87 po. is 8 ao. 2 ro. 1 po. ? 

XVHX Decimal Measures* 

164. Reduction of Decimals. 

Ez. (1). How many shillings and pence are then 
•875 of a pound ? 

•875 of £1=(«875 X 20>. 
=7-5*. 
and-5ofU-(-5xl2)<*. 

=6d. 
.% -875 of £1 = 7*. 6(*. 

The operation is performed more briefly thus : 

£ 

•875 
20 



«. 7*500 
12 



d. 6-000 

Ex. (2). Find the value of 8-16875 of £1. 

£816875 
20 



«. 3-87500 
12 

d. 4*50000 



q . 2-00000 
.-. £8-16876 = £8. 8#. 4{d. 



\ 

» 

* 
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Ex. (8). Find the value of -4256- of 12s. 8d. 

'4256 of 12#. Sd. = -4256 of 15 2d. = (-4256 X 152)4. 

•4256 
152 



8512 
21280 
4256 

64-6912 
••. Value required is 64°6912<Z. 

Ifix. (4). Multiply 27 ac. 8 ro. 14 po. by -285. 

ao. ro. po. 
27 . 8 . 14 
4 

111 ro. 
40 



4454 po. 
•285 



40 



22270 
18862 
8908 

1046*690 



26 . 6*69 po. 



ao. 6 . 2 ro. 6*69 po. 
Ex. (5). Find the value of -25 of £1. 
45 of £X =Mf t of £1 =|f of £1 = W«. = 5«. 1\<L 



Or tiros: 



£•2555 . 
20 

#.5'llli 
12 



d. 1*8888 
.*. Value required is 5s. l±d. 
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Examples- (torn) 



Find the value of 

(1) -626 of £1. 
(8) £009765. 



(5) 
(7) 

(9) 

(11) 
(18) 

(15) 

(16) 

(17) 



•046875 of 1 lb. avoir. 
•425 of 8j. 4d. 

•83 of 6s. 

•35 of 2qr. 14 lb. 

21872 of 2 tons 5 cwi. 



(2) £15-275. 

(4) »9375ofaewt. 

(6) 2003125 of £8. 

(8) 246875 of il 3*. 

(10) 4-1*3 of 12* 84. 

(12) 2-125 of 8i gaiolM, 



(14) 5-247 of £5. 2s. 6i 
•45 of £3. 10J.+-75 of 4*. SU+8-245 of 8f. 44. 
•7 of £1+8 of 7s. 6d. -2-45 of Is. 8<*. 
•285714 of £3. 8*.+ i42857 of £8. 17«.+»84 of 16s. 6(k 



165. The following examples illustrate the operation* \ 
which is the converse of that already explained. 

Ex. (1). Express 6s. td. as the decimal of £1* 
6s. 6d. = 66<Z., and £1 = 240&; 
•\5s. 6U=J&of£l. 

Now 3Wf = H = -27«; 

.\5s. 6<*.=-275of£l. 
Or, more briefly, thus : 



12 
20 



60 d. 



5-5 #. 



•275 £. 

Where we first express 672. as the decimal of a shilling, 
». e. *5, and then express 5 5j. as the decimal of a pound, i. e. 
•275. 

Ex. (2). Exnress £7. 15s. 10Jd. as the decimal of £1. 



4 


2-0 


12 


10-5 


20 


15-875 



£ 779375 
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3). Express £3 5s. 9d. as the decimal of 

isd. 

8.5.9 5.7.6 

20 20 - 

65 107 

12 12 



789 1290 

7 89 ,2flS- g6 ' 3 . — .fill 



.-. £Z 5*. 6d. is -611 of £5 7s. 6d. 

(4) Express } of 5s. 9|ci. as the decimal of J 

fe. 9id« = 277?. ; and 6*. 2d. = 296g. 

i X 277 
. \ J of 5«. 9i<*. is | x 296 of £ of 6s. 2d. 

£x277 >x277xg .,,,, 
* fx296 ^^^«" T ^" y 

Examples (lxxxv) 

Express 6 cwt. 2 qr. 7 lb. as the decimal of a ton. 
Express 12 grains as the decimal of a lb. troy. 
What decimal of 10 guineas is .£1 19s. 4Jd. ? 
Express £ of 14s. 4<2. as the decimal of £1. 
Reduce 3*45 of half a guinea to the decimal of 2s. Qd. 
Express J of 2 qr. 14 lb. as the decimal of a cwt. 
Express 4 J of 7 oz. 4 dwt. as the decimal of a pound 

Reduce 3 J of 1 J of 5 cwt. 2 qr. 21 lb. to the decimal 
an. 

What decimal of a pound troy is J of a dwt. ? 

1 Reduce 3} guineas to the decimal of £2 15s. 

\ Reduce 2*. 6d. to the decimal of tV of £1. 

Express ISs. 4 id. as the decimal of £1000. 

Reduce £24*25 + 3 -4125s. + 9*25tZ. to the decimal 
X 

) Express '43 of 8s. 3d. as the decimal of *0i of £9. 

) Express '04 of £2 5s. + '23 of 3«. 9<2. as the decimal 

5 of M 8». M. 




V. Mrasobm of Whohi. 
(1) If John boy, by Avoirdnpoia weight, 12 lb. of < 

ce, and sell by Troy weight at V 

9 gain or lose by ao doing, an 



much. ? 



(2) A person pnrchasea goods at the rate of 11 
pound Troy weight, and sella them again by A' 
weight ; at what rate must he sell per ounce toueu 
reimburse himself. ? 

(8) By mulliptyinjr a certain weight by a whole n> 
tlji. tenut is 8 lbs. 20 grains Avoirdupois weight a 
multiplying the same weight by another whole "numb 
MRult is 8 lbs. 11 o*. 1G dwta. 16 grs. Fha the weu-b 

(i) A row of cent-pieces is laid from Toronto to „„ 
Find tlirrir weight, the distance being 39 inilea 1 far 1 
and 9 in. 

(6) Find the valne of 500 times the difference betwea 
eighly-f north nnrt of 2( cwt. and a thirtieth oari of 1 
qr. 8 lb. (28 lbs. to the quarter.) 

XIX. Practice. 
166. Practice ia the name given to a method 
which we find the cob! of any nnmber of articles of 
taina kind when the price of one is given, or the co 
any quantity of Roods of mw^ denominations, when 
cost of o> single "unit of any denomination ia given. 

I. Sl.MPl.P PlLACTICE. 

■When the articles are of the game land or 
nation. 

Ex. (1). Suppose I ha-ve to find the cost of 
articles at 8s. 4./. each. 

Knowing that S».id. is one- sixth part of £1,1 
tints : if lie articles had cost £1 each, the total 
would have been £2478 ; 
.'■. aa they cost, of £1 each, the cost will bef^ 1 "! 

The process may be written thns : 
B». id. is j of f 1|£2478 = cost of the articles at £1 

£418 = cost, oi t\w wrtassW t.1,%*. >A. « 



2337 


G 





6794 


00 


n 


1448 


10 


■) 


289 


14 


i) 


96 


II 


4 


12 


1 


b 



. (2). Find the cost of 2807 articles at £2. 12*. M. 



... _s£of£l 
2i. is i of Hn, 

ib fof2«. 

is JofHJ. 



£7640 . 16 . 9 = costat£2.12j.9d. each 
rn. — A shorter method would be to take the parts 

i.=Jof£l; 2*. 6d. = iofl0».; Sd. = A of 2*. Gd. 

, (S). Find the cost of 425 articles at £2. 18*. id. 

ice £2. 18,i. id. is the difference between £3 and 
/. (which is, 1 ;, of £1), the shortest course is to find 
ost at £3 each, and to sublract from it the cost at 
./. each, thus : 

£ f. d. 
! is 3 x£l 425 . 0.0 = cost at £1 each. 



is Jtot£l\ 1275 . 0.0 = .. 



£1239 .11.8= cost at £ % 18s. id. each. 
« (4). A bankrupt pava 6s. !\<I. in the pound : 
is the dividend on a debt of JE3G2. lfls. ? 



Jof£l 


3G'2 


15 


= amo 


mt of debt. 




1 of 5.. 

i at u. 

jtlfEW. 


HI 
18 

g 
a 


IB 
2 

1 

5 


9 =am 


the£. 


45 — . 


Gd. . 

Hd. 







£120 . 8 . 2'G25 - amount at 6*. 7\d. in £. 
{,— Shorter Uiub ; i*. = 1 of £1 ; 2i. Gd. - I of £1 ; 
A of 2.. M. 
(5J. Find the cost ofTSll articles at £% 12s. lOd. 



Tat cost at £1 each is £7*4. 10*. 

784 . 10 . = eost* 
2 


10.. | H 1 of £1 
•U. li i of Kb. 

1 UfJ. in ,', of 10j. 


1569 . , 0- 

892 . 6 . 0= _ 

78 . 9 . = 







£2072 . 7 . 9=oost ilfS.Ui.1 
167. Tlie fractions of a Unit, which have ( 
DSmmtor Unify, are called Aliqdot Pasts of ti 
Tints (Ej,, heing 1 of £1, is an aliquot part of a 
ami fi 11). being '■ of 1 qr,, is an aliquot part of * 
£* am pies- il*i«i) 
Find the cost of the following articles : 
(1) 4(131 it JJI. 17*. 3JA (2) 2175 at £2. IS*. 4*4 

)!) H7IIH1; at £1.7*. 

(ft) f>7Hi) at £14. Oj, Hid. 

|7) 74B8 il £23. 13*. SM. 

(H> What is tlio dividends 



(10) 



Wind iw tho dividend 
What in tlio dividend 
thc£? 

n. o< 



(4) 4-270 at £I'2. lis. Sli 
(6) 8G89} at £16. 12*. 9d 

Q £4234.10*.at5*.6d!.mthe 
a £4075 at 3*. 4jJ. in the £ 
a £3729. 18*. tki. at 7*. 9tf 



PRAOTIOB. 



Ex. (1). When we havetofind thecostofaqtian 
of goods of mixnd denomination (aa 14 cwt. 8 qr. 17 1 
tlic oiwt of n single unit of one of the denominations be 
p von (as £8. 7*. Qd. per cwt. of 112 lbs.) we proceed til 

\'£. «. d. 
ii owt. is 14 X 1 cwt. 8 . 7 . 6 = cost of 1 or 



2qr. isjofl cwt. 
Inr,i«i u f2qr. 
141b. isioflqr. 
Ulb.fu.ofMlb. 
1 lb. is i of 2 lb. 



. = cost of 14 c 

. 9 = 2qr. 

. 10i"= 1 qr. 

, fif = 141b. 

■ 2.1= 

711- 

. 10|f= cost of 14owl 




2. "What 
an acre? 

in IS xl« 

i of 1 M. 
±of2ro. 

■ of20po. 
of 6po. 



B i 



8. 1-5 = 20po. 

2. 0'375=- 5 po. 

4-875^ lpo. 



19. 8-75 ~Uierentofl2a.8r.26p. 

itk. — "When the divisor is any numlH-r lens than 12 

t 7) it is desirable to employ decimals, instead of 

fractions, to express the result of the division 

he line of pence. 

Examples- (Iki*™) 
'.. 8ro. 4 po. 4J yd. at £10 per rood. 
12 cwt. B qr. 22 lb. 12 oz. at £3. 18*. 2d. par cwt. 

po. at £2. 18s. 10|d. per acre. 
6 tons 12 cwt. 8 qr. lOjlb. at £3. 14#. 8£<t. per cwt. 
cwt. 8 qr. 17} lb. at 12 guineas per cwt. 
an. 3 ro. G po. at 100 guineas per acre. 
16 oz. 6 dwt 20 gr. at £3. 17». 6d. per as. 
i. 10 po. at £42. 2a. id. per acre. 
13. cwt. 8 qr. 17 lb. at £22 8s. per cwt. 
819 owt. 3 qr. 16 lb. at £2. 12*. 6d. per owt 

Invoice* and Accounts. 

An Invoice is a statement in detail, sent by a 
to the Buyer at the time the goods are delivered 
Buyer, of the quantity, description, and price of 

wds. 

Account is a statement sent by the Seller to the 
at the end of a term of credit, shewing the totals 

ates of each Invoice and the sum total of the 



"trrzc. 



1— _«~. w . 



. ^ i 



sijzsi: ir an Invoice artt 

r^l stitemeni. Hflntbyftt 
-. c i. tern, o: creilit, shew- 

r • -^- .icl'Tereu bvtiieSeta 
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& ;.„.. £1 Trait-fit 
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$ m 
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1 * 
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.;«:Jic7fc .." in ^^vu-ts. 
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Specimen of a Detailed Account. 

Toronto, July 21, 1877. 
taoitli, Esq., 

To J. Jones & Co., 21 Front-st. 



I 
to I 

iO» 

10 

23 

23 
3 
3 

12 

12 

12 



5 lbs. of Tea at 

8 lbs. of Loaf Sugar... at 
2£ lbs. of Butter ...h. at 

1 bbl. of Flour at 

18 lbs. of Cheese at 

12 lbs. of Biscuit at 

6 jars of Pickles at 

1 gal. of Coal Oil 37 

8 lbs. of Sugar 11 

8 J lbs. Baisins 12 



75 cts. 
12J cts 
30 cts. 

$6 

10 cts. 
15 cts. 
30 cts. 

cts 

cts 

cts 



$ 


cts. 


3 


7S 


1 


00 




75 


6 


00 


1 


80 


1 


80 


1 


80 




37 




88 


1 


02 


19 


17 



Examples (lxxxviii) 

ike out invoices of the following sales, supplying names 
flates of your own selection : 

I 100 yds. of broadcloth at $3.25 per yard ; 2500 yards 
eetingat 12 cts. per yard ; 3000 yards of prints at 18 cts. 
rard; 300 yds. of French silk at $1.75 per yard. 

\ 5 lbs. of black tea at 70 cts. ; 2 J lbs. of green tea at 90 
15 J lb. of lump sugar at 12 cts. ; 17 lb. of brown sugar 
cts. ; 74 lb* °f raisins at 20 4 lb. currants at 

\ cts. 

ake out accounts of the llowing sales, supplying names 
dates of your own selection: 

) 39Jyd. of Brussels carpet at; $1.50; 62J yd. of Kid- 
linster carpet at $1.10; 27 yd. of a.\atting at 23 cts.; 
pd. of drugget at 65 cts. ; 43J yd. of India matting at 

ts. 

) 23 yd. of black silk at $2.15; 17 yd. of ribbon at 23 
13Jyd. of silk velvet at 25 cts. ; \\ doz. pairs of stock- 
at 45 cts. a pair ; 5 pairs of gloves at $1.25 ; 18 yd. of 
tin at 17 cts. 

> 6 pairs of blankets at $5.50 ; 12£ yd. of merino at 
ts. ; 15$ yd. of cloth at $3.25 ; 5£ yd. of flannel at 30 cts.; 
mterpanes at $4.'J5 nach ; '2Z\ yd. of calico a,\i\& c\»» 



— * 



Specimen v$ a DetaiUd Aeeomt. 

Toronto, July BI, 187T. 
aith, Esq., 

To J. Jones A Co., 21 Front-nt. 







!m. of Loaf Sugar 
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•rawlh at *3.2S pe» yard ; 15*10 J»rf» 
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how loag will it uk* I man W fc it ? 
Sa*t 7 wb no fa A* work - I* I«t*. 

1 man en fa Ow wwk ta (T x U) fa?*, 
Ex. (8). If 28 men do > piece erf wort is 41 fayv 
how many dari on 21 men do it ? 

Time for 38 com la fa the work = 49 fari. 

" 1 ra»n •* " = 38 X 49 day*. 

- n «. - - =*£i?a.^ 

= m fay*. 

Ei. (4). If 75 men finish a piece of work in 12 dan. 
how many men will finish it in 20 days ? 
In 13 day* His work is done by 75 men. 
In 1 rlny the work ia done by (12 * 75) men, 
In SO iUy* the work is done by * 7a men, or 45 men. 

El. (r,). A bankrupt's debts are $2520, andhigasatt 

1 1 lint, in tlio viilui' of his property) are $1890; what can 
In; pay in the dollar. 

In tlio plann of 92520, he can pay S1BG0. 

Intlio pliwo of il. he can pay SJjijg or SJ, or 75cts.; 
.', he pays 75 centa. in the dollar. 

Ei. (ft). A bimkrapt's debts are £4264, and he pays 
12*. (W. in tliu pound ; what are his assets f 

That whloh ho hai to meet a debt of £1 ia 12 t «- 

That which h* ha* to meet a debt of f42G4 is (4261x11 
.". hi* aueU are 



1>UH 



Ex. (7). If 27 men can do a piece of workinlidaya, 
working 10 hours a day, how many hours a day must 
12 men work to do the same in 46 days ? 

Since 27 men can do the work in (14x10) hours, or 140 

1 man oan do the work in (27x140) hr. 
,-. 12 men can do the work in ^- K ^ hr., or 815 hr. 
How B15 hours have to be distributed equally over 45 days j 
.■, the number of Lours they work each day = \y or 7. 
Es. (8). If 7 lbs. of tea cost $5.00, what will be the 
coat of 12 lbB. ? 

Binoe 7 lb. of tea cost $5.fi0, 

1 lb. of tea costs *5£°, or 80 eta., 
7 
.\ 12 lb. of tea cost 12 x 80cts. or $9.60 
Ei. (9), If 9 horses can plough 4(i acres in a certain 
time, how many acres can 12 horses plough in the same 

Binoe 9 horses can in the given time plough 46 no., 
1 hone can in the given time plough V ao. 
.". 12 horses oan in the given time pluugh A-^-?** ao,, 

or 611 ac 
Ei. (10). If 16 horses can plough a certain quantity 
of land in five days, how many horses will be required 
to plough it in three days ? 
la fi days the land can be ploughed by 15 horses ; 
In 1 day the land can bo ploughed by (5X 15) horses ; 
In 8 days the land oan be ploughed by — — — -, or 25 horses. 

Note I. — In simple questiona of this kind we have a 
lupjitisiuon and a demand. Each contains two kinds of 
things ; in the supposition the magnitudes of hulk kinds 
are given ; in the demand a magnitude of one kind is 
given, and the appropriate corresponding magnitude of 
the other kind has to be found. The first line of the 
solution contains the magnitudes of the anpposiUcju «.- 
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arranged, that at the end of the line we have that kind of 
thing, of ickich the magnitude u required in the demand. 

Thus in Ex. (10) the order of the supposition il _ 
changed, and the magnitude, 15 horses, put at the end 
of the line, because we have to find how many hones 
will be required in the demand. 

Example* (lzxzix) 

(1) If a man walk 62 miles in 4 days, in how many days 
will he walk 93 miJes ? 

(2) If 12 men reap a field in 4 days, in what time will 82 
men reap it ? 

(S) If 850 acres of land cost $61250, what will 878 acres 
cost ? 

(4) How many men can perform in 12 days a piece of 
work which 15 men can perform in 20 days ? 

(5) The rent of 17 acres is $297, what is the rent of 86 
acres ? 

(6) If a man walk 116 miles in 8 days, how far will he 
walk in 14 days ! 

(7) A farmer sells a flock of 270 sheep at #240 a score, 
what does he get for them ? 

(8) A servant's wasres being $108 per annum, how much 
ought she to receive for 7 weeks ? w— 

(9) A clerk's salary is £191. 12s. 6<L per annum ; what 
ought he to receive for 60 days service ? 

(10) A ship performs a voyage in 68 days, sailing at the 
rate or 6 knots an hour ; how long would it take her, if she 

sailed kt the rate of 7 knots an hour ? _^i 

(11) A bankrupt's effects are worth $8(9), and his debts 
are $1800 ; what does he pay in the dollar ? 

Note II. — To one of the magnitudes in a supposi- 
tion there is a corresponding magnitude of the same 
kind in the demand, and these magnitudes must be ex- 
pressed in units of the same denomination. 

Ex. A man walks 1 m. 1 fur. 7 po. in 20 minutes ; how 
lon£ will he take to walk 41 m. 2 fur. 12 po. T 

Here 1 m. 1 fur. 7 po. = 867 poles, 

and 41 m. 2 fur. 12 po. = 13212 poles. 

Then he walks 367 poles in 20 minutes ; 

he walks 1 pole in ^VV min. ; 

he waiks 13212 poles in li^r-— min., or 720 mm. 



PBOSLBXS INVOLVING FRACTIONS 

trampies (lsisix) — continued. 

If 3 bushels of wheat bo worth 83.50 what is the 

of 43 qr. 6 bus. ? 

If 15 yards of Bilk cost (6.75 how much will 20 yd, 
ost? 
) If 3 cwt. 3 qr. cost $27, what will be the cost of 

I If 2 cwt. 8 qr. 7 lb. cost £5 17a. 8\d. what is the 
fBcwt. ? 

0, Problems involving Fractions. 

. If J of an estate be worth $1500, what is the 

of J of the estate ? 
iince £ of the estate is worth (1500, 
i of the estate is worth (J^. 

. the estate is worth 8-'-iIi£J! or 83500, 
nee i of the estate is worth t ** 3 ^ 00 or (2800. 
Examples (xe). 

If % of an estate be worth 87520 ; what is the value of 
he estate ? 

A persons owns § of a ship and sells J of his shore for 
J; what 13 the value of the ship ? 

If S| lb. of tea cost 15j. 3d. how much can I buy for 
i. 10id. 

If -]V of a piece of work be done in 25 days, how much 
m done in 11 j days ? 

A. man walks 18 m. 2 fur. 26 po. 3§ yd. in 51 hours. 

long doea he take to walk a mile and a half? 

A gentleman possessing -^- of an estate sold J of-„x 
i share for (603. 12J ; what would $ of n V of the estate 
w at the same rate ? 

If the carriage of 15;5 cwt. of goods for 60 milos cost 

1, how far ought 3,25 cwt. to be carried for the same 
ft 

What is the value of -p\- of -jV of a vessel, if a person 
owns -iV ofit Belli of i of his "share for (1400. 

When the ounce of gold ia worth £3-81), what is the 
cf.OJJb.P 
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Io H i*y» 1 *a* ob W pbaghed try ±^_U horw 

.-. the noaiWr of honca required u 6. 
%i. (1). If 35 Uwhe-j of oU 1*** 7 bonce for 20 «•?■, 
fctrt, many day* will 96 bubal* but 18 horses ? 
W bwbeU UM 7 honea for 20 d ay*. 
1 txuhel laat* 7 horaea for yj day*. 
1 btuhel laitt 1 bone for ? £1 2. day*, 
flf, ba»hel» lMt 1 horse for ***J**° - day*. 
00 bueheU lart 18 horses for g- ' - *T*« .° daya. 
.'. the number of daya is '21 J. 
Ei am pies- («>) 

(1) If 40 W ei of ST"* 8 be mowed by 8 men in 7 days. 
bow irmny i" 5 ™" wi " ^° m °wed by 24 men in 28 days? 

(2) If 100 will pay 8 men for 5 daya' work, how mud 
Will pay 1W innn for 24 days' work ? 

(II) ll * ragiment ol 'JUU soldiera conaume 851 quarters of 
wl | in LilH dftVi how many soldiera will consume 1404 

■ButaHlnHMf*' 



COMPLEX PROBLEM!. 




horses eat 8 bushels of oats in 16 .lavs, hi 
will eat 3000 quartern in 24 days ? 
rrier receive 812 for the carriage of 8 cwt. for 
>w much ought ho to receive for the carriage of 
14 lb. for 50 miles ? 

ay $1.50 for the carriage of 2 tons for 6 miles, 
pay for the carriage of 12 tone 17 cwt. for 34 

aen earn (15 in 4 days, what sum will 18 

ays? 

many bushels of wheat will serve 72 people 8 

4 bushels serve 6 people 24 day* ? 

inn travel 150 mites in 5 days when the days are 

isr. in how many days of 10 hours each will he 

is carriage of grinds weighing 5 cwt. 2 qr. 12 lb. 
B8 some to $15.70, what will be the charge for 
ir waggon-loads of the same, each weighing 7 owt. 
the earns distance, there being 112 lbs. in the 



1.20, how many burners may be lighted 

Qg for 15 days at a cost of $21.00 ? 

travelling party of three spend 8190 in 4 weeks, 

ill 8476 last a travelling party of five at the same 

cost 8120 to keep two horses for five months, 
, cost to keep three horses for eleven months? 
t cost £29. 7e. G<f. to keep 5 horses for weeki, 
iay 3 horses be kept for £W. 11*. Bd. ? 

men can reap a field of 12£ acres in 81 days, 

hours a day, in what time can 7 men reap a field 

working 12 hours a day ? 
58 men in months consume 234 quarters of 

many quarters will be required for the consump- 
men lor 8 months and a half ? 

wages of 6 men for weeks being 8S15, how 
:s will 4 men work for 8231 ? 
men mow 22 acres in 8 days, working 11 hours 
ow many dpys, working 10 hours a day, will 12 
B60 acres ? 



:: 



4 60 FBOHT.mra eklathu* to mm. 

(20) If 10 hones consume 7 boa. 2 pk. of oats in T days,! 
what time will 28 hones consume 3 qr. 6 bus* at the mm 
rate? 

•21) If 44 cannon, firing 30 rounds an hour for 3 horns ; 
day, consume 300 barrels of powder in 5 days* how/ long wi 
4«M> barrels last 66 cannon, firing 40 rounds an hoar fcr . 
hours a day ? 

('?!) If the wages of 29 men for 54 days amount to £80 9 
(hL how many men must work 12 days to receive £407? 

i*2«ll What must I pay for the hire of 4 horses fer 
month*, if I pay £18 for the hire of 3 horses for a month? 

172. Problems relating to Work done in a certain fas* 

Not*. I. — If a man can do apiece of work in 7 boon 
the part of the work which he can do in 1 hr. will b 
represented by |, 

Kx. ( I ) A can do a piece of work in 5 days, and 2 
can do it in 12 days. How long will A and B t workinj 

together, take to do the work? 

Ilere i represents the part A does daily, 
and tV represents the part B does daily ; 
•'• t + iV represents the part A and B do daily ; 
.-. theyde fj in 1 day; 
,\ they do -Jr in tV day ; 
.\ they do" the whole work in ff days, or 3tV days 

Kx. (2). A can do a piece of work in 50 days, B ii 
00 day ft, and C in 75 days. In what time will they di 
it, all working together ? 

Horo fa + ^ + A represents the part they do daily; 

. \ they do * + i *-^, or jfa* or ^ daily; 
. '. they do the work in 20 days. 

Ex. (8). A can reap a field in 4| days, and B cai 
reap it in 5} days. How long will they take to reap it 
working together. 

1 5 a ., 

A does -jr or -^j- daily. 

1 3 

Bdoes g«r- or -ry daily. 



. together they do A + A. or £W dally ; 
.■. they do j4t of the work in iJt day; 
\ they do the work in ffj days, or 2-|Vr days. 
. (4). A and £ do a piece of work in 4 hours ; A 
in 3$ hours ; S and C in 5\ hoars. In what 
a A do it alone ? 

A and B can do J in an hour. 

J and C can do A in an hour. 

> men of A's strength, assisted by B and C can do 

i + A in an hostr. 

Now B and C can do A in an hour. 

wo men of A's strength can do J + A - A m an hour. 

or H - A, or H, or i in an hour ; 

.-. A can do & in an hour; 
.■. A can do the work in 6 hours. 
DTK II. — If a tap can fill a vessel in 5 hours, the 
died, by it in 1 hour will be represented by i. 

(1). A vessel can be filled by three taps, run- 
separately, in 20, 30, and 40 minutes respectively, 
hat time will they fill it when they all run at the 
time? 

hey fill A + A + A OI 'he vessel in 1 minute j 
.-. they fill m±— , or Jft in 1 minute ; 
.'. they fill rii in ^ of a minute ; 
.-. they fill the vessel in \"£ or 9 A minutes. 
. (2). A bath is filled by a pipe in 40 minutes. It 
ptied by a waste pipe in an hour. Iu what time 
the bath be full if both pipes be opened at once ? 
One pipe fills A of the bath in a minute. 
The other empties A of the bath in a minute. 
an both are running, ,' — A> or i^j ot the bath is filled 

.-. the bath is filled in 120 minutes. 
Examples, (xcii). 
A can do a piece of work in 6 hours; B can do it in 
re . Tn what time will they do it if they work together? 
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(2) A can do a piece of work in 85 days ; B oan do it In 
40 days ; C oan do it in 45 days. In what time will they Jo 
it, all working together} 

(8) A and B can reap a field of wheat in 8 days ; A u 
C in BJ days; it and C in four days. In what time odd 
they reap it, all working together ? 

(4) If throe pipes fill a vessel in 6, 8, and 12 minatot 
respectively, in what time will the vessel be filled when all 
three are opened at once ? 

(E) A does -fa, of a piece of work in 14 days. Be then 
calls in B, and they finish the work in 2 days. Haw long 
would B take to do the whole work by himself? 

(6) A does a piece of work in 8 hours, which is twice tb» 
time B and together take to do it ; A and C conld together 
do it in 11 hours. How long would B alone take to Jo lit 

(7) J. can do- a piece of work in 27 days, rend B in IS 
days; A works at it alone for 12 days, B then works alona 
5 days, and then G finishes the work in 4 days. In what 
time conld have done the work by himself? 

(8) A cistern is filled by two pipes in 18 and 20 minutes 
respectively, and emptied by a tap in 40 minutes ; what part 
ni it will be filled in 10 minutes when all are opened at the 
same instant ? 

173. Problems relating to Clock*. 

The minute-hand moves 12 times as fast as the hoar- 
hand, and therefore in 12 minutes the minute-hand 
gains 11 minute -divisions on the hour-hand. 

Ex. (1). Find the time between 8 and 4 o'clock when 
the hands of of a watch are together. 

At 8 o'clock there are 15 mi mite- divisions between tho 
hands ; we have therefore to find bow loog it will take the 
minute-hand to gain 15 minute- divisions on the hour -baud 
The minute-hand gains 11 minute-divisions in 12 minutes; 
1 minute -division in H minutes ; 

15 minute -divisions in — ~? min.; 

.". the time required is — — — min ., or l&rVmin. past 8. 

Ex. (2). Atwhat time be tween 2 and 8 are thehaadt 

of a clock at right angles to each other ? 

When the hands ore at iig)& kh^um \X«tn \s & s 

of 15 minute- divisions between V&usca. 
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enco, since at 2 o'clock there are 10 minnte-divis- 
between the hands, we have to find how long it 
ake the minute-hand to gain 10 + 15, or 25 min- 
ivisions on the hour-hand. 
□ute-hand gains 11 mi ante -divisions in 12 minutes ; 
1 minute-division in {J minutes; 
35 minute-divisions in — -- - - min,; 
fhe time required is — j^ — min., or 27 T s T min. past 2. 

t. (3), At what times between 6 and 7 are the 
a of a clock at right angles to each other ? 
rice between 6 and 7 this will occur : first, before 
ninute-hand has overtaken the hour-hand ; second- 
Eter the minute-hand has passed the hour-hand. 
>w, since at 6 o'clock there are SO minute-divisions 
een the hands, we have to find : 
rat, how long it will take the minute-hand to gain 
—15, or 15 minute -division s on the hour-hand. 
indly, how long it will take the minute-hand to 
80+15, or 46 minute-divisions on the hour-hand, 
e process in each case will be similar to that in the 
•ceding examples, and the results are 16^ min. and 
min. past 6. 

. (4). Find the time between 7 and 8 o'clock when 
lands of a watch are opposite to each other, 
"hen the hands are opposite there is a space of 80 
tes between them, and at 7 o'clock there is a space 
i minutes between the hands. 

e in this case we have to find how long it will 
the minute-hand to gain a spaoe of 85—80, or 5 
tes on the hour-hand. 

e process will be similar to that in the preceding 
sumples, and the result is r>£ T min. past 7. 

Examples- (xoiii) 
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) If 100 men can perform a piece of work in 30 Jay*, 
many men can perform another piece of work thrice u 
i in one-fourth of the time ? 

(If S men or 7 women can do a piece of work in 87 
how long will a piece of work twice as great occupy 7 
imd S women ? 
Two persona, A and B, finish a work in 20 days, 
j B by himself coulJ do in 50 days. In what lime 
A finish it by himself? How much more of the 

is done by A than B ? 

If a cistern when foil of water can be emptied in 1G 
tea by a pipe, and when empty can be tilled by another 

minutes ; if the cistern be fall, in what time can it be 
Led by both pipes being opened at the same time ? 
IV. 

A And B can do a piece of work alone in 15 and IS 
respectively ; they work together at it for 8 days, when 
ves, but A continues, and after 3 days is joined by O, 
liey finish it together in 4 days. In what time would 
the work by himself? 

If a man can do treble, and a woman double the work 
ioy in the same time, bow long would 9 men, 15 women, 
8 boys take to do double the work which 7 men, 13 
;n, and 9 boys complete in 250 days ? 

A and B walk to meet each other from two plaoei 190 

distant. A walks 6 miles an honr and B four miles 
nr. At what point on the road do they meet, and at 
two times are they fifty miles apart from each other ? 

A watch which is 10 minutes too fast at noon on Mon- 
ies 3 min. 19 sec. daily. What will be the time indi- 

by the watch at a quarter past 19 on the morning of 
llowing Saturday ? 

A watch set accurately at 12 o'clock indicates 10 min. 
t 5 o'clock. What is the exact time when the watch 
ites 6 o'clock ? If it indicated 19 minutes past 6 at 6 
k, what would be the exact time when the hands i nih- 
il o'clock ? 

V. 

A laborer agreed to work for 69 days on this condition : 
svery day he worked he should receive 82, and for 

day he was idle, he should pay $1.50 for his board. 
» expiration of the time, he received. Vi%. U.v>w tuv^i 
Wi» work / 




TXT, Simple Interest. 

174. Litzbebt ia that which is paid by cms, i 
rows money, for the use of ta 

The money lent is called the Pheiotii. 

The Borrower agrees to p=*y at what is called a certain 
R*t* of interest, which is nsoally reckoned by the snm 
Mid for the use of $100 for 1 year. Thas, if I borrow 
$500 for 1 year, and agree to pay $25 for the nse of th« 
money, I am said to borrow at the Rnte of 5 per cent- 
per annum, that ia, I agree to pay $S for the use ol 
ev.rj $1'»0 in the loan at the end of the year. 

Thi snm made np of the Principal and Internal 
added together, ia called the Amount at the end of thf 
time for which the money is borrowed. 

175. The solution of questions relating to Interest 
dtiporiiiit on precisely the same orinciples as those ei 

uotl in the bust Section, &n&At"\s wis Wiwis& *&•&, 
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-cessity of explaining technical terms that tnsre is any 
icasion to separate this or the succeeding Sections 
om Section XX. 

For, just as we reason about the question 

What must I pay for the hire of 4 horses for 5 months, if 
»y $18 for the hire of 3 horses for a month ? 

do we reason about the question 

What must I pay for the use of $550 for 3 years, if I pay 
for the use of $100 for a year 9 

Ex. (1). To find the Simple Interest on $2675 for 
rears, at 8 per cent., we reason thus : 

Interest on $100 for 1 year is $8 ; 
on $1 for 1 year is flyj^ ; 

on $2675 for 1 year is $ 2G75x *; 

" loo 

on $2675 for 3 years is $ 3x2675x8 » 

J 100 » 

.*. the interest is $642. 

Bence we derive the following Rule : 

Multiply the Principal by the Rate per Cent., and the 
nit by the Time expressed in years, and divide the pro- 
* by 100. 

The process stands thus : 

V 

2675 
8 



21400 
3 



$642.00 
. the interest is $642. 

Sx. (2). Find the interest on $3200 for 2 years and 
months at 7i per cent. 
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Since 7 months is T 7 7 of a year the time is &k J 6 * 1 * 

Interest on $100 for 1 year is $7.50. 
$1 for 1 year is $££0 

♦3200 for 1 year is $^ 3 -°° x 7 50 



« 



$3200 for 2 T 7 T years is 2^ x $ 



oo 



100 

^750 



$ 31 X 3SO0 j 
lbxlO c 

= ♦620; 
.*. the interest is $620. 

Ex. (3). Find the interest on $101178 from J**™! 
28th, 1876, to Sept. 15th, 1876, at 6 per cent 

The number of days between January 28th and ^P 
15th is 231, and 231 days is JJJ. of a year. 

Interest = ^ JJ-**- X §|J = $3841-992. 

Note I — In calculating the number of days bettf^l 
two given days of the year, the rule is to include ott* °* 
them only in the calculation. Thus from Jan. 4 to J* 0, 
9 will be 5 days. 

In the preceding example if we multiply numert^ 
and denominator by 2 we have 

101178 x 2 x 231 



730U) 

Hence, in computing the interest f6r any number c 
days, we have the following rule : 

Multiply the Principal by twice the rate, and the rest*' 
by the number of days and divide the 2>roduct by 7300*' 

When the Principal is not very large the division > 
most readily effected by dividing the product by 8, tL* 
quotient by 10, and the new quotient by 10, and adding 
these quotients and the product together, and pointing 
off five places of decimals. 
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?hus: Find the interest Ox $1000 for 121 davs at 

^r cent. 

$1000 
16 



16000 
121 



3 


1936000 


10 


645333J 


10 


64533^ 




64^3 J 



$26-52320 
Since 73000 increased by J of itself, 3 V °* itself, and 



^ of itself becomes 100010. 



Thus, 



I 

of* 

i'o of *\> 



A 



73000 



2433 i 
243 i 



100010 



fcnd considering this as 100000 the reason for the above 
process is evident. 

Note II. — In actual practice the time, when not an 
exact number of years, is always expressed in days, or 
in years and days. 

Examples, (xciv). 
Find the simple interest — 

(1) On $2750 for 6 years at 5 per cent, per annum. 

(2) On $3625 for 4 years at 8 per cent, per annum. 

(3) On $2700 for 6 years at 7V per cent, per annum. 

(4) On $8825 for 6£ years at 8 per cent, per annum. 

(5) On $1160 for 11 months at 9 per cent, per annum. 

(6) On $9125 for 78 days at 8 per cent, per annum. 

(7) On $5913 from Nov. 23, 1876, to April 7, 1877, at 7i 

per cent, per annum. 

(8) On £'204 lis. Id. from Aug. 3 to Jan. 9 at 5 per cent. 

176. We have explained how to find the Interest 
(and Amount) when the Principal, Rate and T\ms> *x^ 
given. We shall now explain how to findi tiifc^&fc!^ <st 
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Time, or Principal, when the other two and also tin 
Interest (or Amount) are given. 

Ex. (1). At what Rate per cent, will $520 amount* 
$800-80 in 9 years ? 

As the rate is the interest on $100 for 1 year, to ftd 
the rate we must find the interest on $100 for 1 year. 

Here interest = $800.80 -$520 =$280. 80, 
Thus, the interest on $520 for 9 years is $280.80; 

.'. the interest on $520 for 1 year is $ 28 ° ,8 ° 

on $1 for 1 year is $fff£| 

on $100 for 1 year is * ^-Mf^ §C J 
•\ Rate required is 6 per cent. 

Ex. (2). In what Time will the Interest on $360 
amount to JC12G at 5 per cent. ? 

Interest on $360 for 1 year is $ 8 -^P or $18> 
Then, since $18 is the interest for 1 year, 
$1 is the interest for j* year, 
$126 is the interest for *fy year, or 7 years. 
/. Time required is 7 years. 

Ex. (3). What Principal will amount to $980 in 9 
years at 7 i per cent. ? 

Interest on $100 for 8 years at 7£ per cent, is $22-50, 
.*. $122.50 is the amount which has for its Principal $100 

$1 is the amount which has for its Principal $ 1 ^° 

$980 is the amount which has for its Principal *^™^ 
or $800. 

.*. Principal required is $800. 

Ex. (4). At what rate will any sum triple itself in 2( 
years at simple interest ? 

Hero the interest is twice the Principal, 

Thus the interest on the Principal for 20 years is 2 X Prin- 
cipal ; 

x, t^.. *« . 2 x Principal 
•\ interest on the Principal for 1 yeans htj 

^- /. « « 2 X Principal 

interest on $1 for 1 year is ^-. — : — ttthtt 

J Principal X 20 

^™* , . 100 X 2 X Principal 

on $100 for 1 year is -^j^—^- =10. 

,\ Rate required is 10 per cent. 



Examples- (m») 
hat rate will the intereit on $826 for 15 years t 
hat time will 9700 amount to 9920.50 at 6 r. 
t sum will amount to 41325 in 8 months at 9 p 

interest on a sum of money for 12 years at 4J p 

)2.50; what is the sum ? 

hat time will any sum double itself at 5 per cent. 

sreat? 

t must be the rate per oent. that tho intercut at 

16 years 8 months may be equal to seven- eighths 

lent? 

m of money amounts in ten years at 7 per cent, 
in how many years will it amount to 81406.25 ? 
sum of 8500 ia borrowed at the beginning of the 
certain rate per cent., and after H months 8400 
rrowod at double the previonfl rate. At the end 
,r the interest on both loans is 835 ; what is the 
iob the first sum was borrowed ? 
iw many dava will the interest on £243. 8a. Sd. 

10d. at 6J per oent? 
J556. 17«. 6d. be loaned for 125 days and then 

£565. IS*. 9i., what was the rate ? 

i interest on 88000 for one day is 82; find the 

tfflit 5000 bushels of wheat at 81.25 a bushel, par. 
QOntba ; I immediately realised for it at fl.iiO 
mt the money out at interest at 10 per n nt. At 
ted time I paid for the wheat; did I gam or lose 
isaction, and how much ? 

i interest on a sum of money at the end of 6J 
ree-eighths of the sum itself ; what rate percent, 
id? 

lm of money at simple interest has in 4J years 
to 8735, the rate of interest being 5 per cent, per 
hat was the sum at first, and in how many years 
; amount to 81140 7 

i interest on 81805, loaned on May 13th, at 5J per 
I (37.905 1 on what day was the money 
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find the interest for the first year : add it to fhe 

jinul principal: call the remit lite Second Principal: 
«d the interest on tfiisfar the second year : add it to the 
ond principal : call the result the Third Principal : 
vd the interest on this for the third year, and so on. 
Ei. (1). Find the Compound Interest on $7500 for 
years at 4 per cent. 

$7500 is the Principal for the first year. 



Tb* interest for the first year ie 8300. 
Add thin to the Original Principal, 87500. 
Then 878Ut) is the Principal for the second year. 

4 

$312.00 
The interest for the second year ia $813. 
Add this to the Second year's principal, 87800. 
Then $8112 ia the Principal lor the third year. 

4 

$824.48 
The interest for the third year ia 8324.49. 
■".Compound interest required h 

$80O+8312-H324.48= $986.48. 
If tie A mount at Compound interest be required, aid 
>e original Principal, $7500, to the Compound Inter- 
*■ $936.48. 

Then Amount required= $8436.48. 
Ex. (2). "What ia the compound interest of $250 foi 
years, at 7 per cent. 1 

$250 Principal for 1st year. 

$250x0.07 = 17.50 Interest for the 1st year. 
267.50 Principal for 2ud year. 
1267.50x0.07 = 1B.725 Interest for the 2d year. 

28(1.225 Amount at Com.Int.for2yri. 
First Principa l 250.00 

886.225 Com. Int. tot I-jots*. 



Pmi the Oonpotmd Intercut on 
(1) H7ft«tjMnui[««ait 

p> »S*4 ioi 4 jetn at 7 pec Mat. 
(Jj »1LS4_37 be 4 ye*rs it 5 per mbL 
(4) 1740 far f yemn at 7 per cent. 

Son L — When the Compound Interest is 
for 3j years, it is usual to find the compound ir 
tor ibe whole of the fourth year, and take half Hi 
remit as the compound interest for the half year. This 
really implies that the interest is paid half- yearly, but 
the approximation does not differ much from the eiact 
troth. 

180. The process for finding the Amount of a sum it 
Compound Interest may be presented in a very b. 
and neat form as follows: — 

If the rate of interest be 4 per cent., 

Amount of S 100 at the end of 1 year ta $104, 
of SI at the end of 1 year is jj; of 91. 

Hence it follows that 

Amouut of miy sum at 4 per cent, in 1 year = { 

Again, 

Amount for itcond year = JJ)of amount far the first year 
.■. Amount of any turn at 4 per cent, in 2 years 
= HI of m of that sum. 
Suppose, then, we have to find the amount of $54 
in 8 yours at 4 per cent, compound interest. 
The amount is HI of fit of IBS of $540 
= »540x(1.04)» 
= *807.48fl. 
Prom the aoove example it will be noticed that tl 
amount of $1 for a year at 4 per cent, is raised to tl 
power indicated by the number of years for which con 

Siound interest is to be calculated. Hence we have tl 
ulUiwing rule: — 
Tojtiid tfn> turn to which umj principal ttntt amount 
t out to Compound Znterast ui a yiven « 



I 



U-mbT of years, find the amount of •?/ for a ynr at the 
iven rite, raw that man to the power wkirh '» (hooted faj 
ws given numlier of yarn, <///.■! ni-nllijdy /lie result b\i the 
■umber of dollars in the given principal. 

Ex. (1). Find the amount of $850 in throe years nt 
\ per cent, compound interest. 

The Amount = 8850 X (I-06)» 
= 8850 x 1-191018 
= J1012-363. 
The Compound Interest = 8101236-$S5O 
= 8162.86. 
Note HI. — When the number of yeara is large the 
student is recommended to employ the contracted 
method of multiplication, explained in Art. 111. 

Interest may be payable either yearly, half-yearly, or 
quarterly, or at some other stated period. 

In finding the Compound luterest oa $2000 in two 
years, when the interest is payable half-yearly, at 5 per 
cent., we reason thus : 
5 par oent. for a'year = 2J per cent, half-yearly, 2 yeara 
= 4 half-years, 
re have to find the Compound Interest on 
3, for four times of payment, at 2 J per cent. 
The Amount = 82O00 X (1-026)* 
= 89000 X 1-1038127 
= 82207-625. 
The Interest = 822(17-025 -82000 
= $207-625. 
. (2). What Principal will amount to J1012-3G3 
8 years at 6 per cent ? 

Principal X (l-06)« = 81012-363 
.". Principal = 8^7/0 «"jf~ 
= 8860. 
Examples (loviii) 
, ) Whatii the Compound Interest on 81000 for 2 yeara, 
it 6 per cent., payable half-yearly ? 

(2) What is the amount of 8200 for 8 years, at 6 per cent., 
jayable half-yearly. 

(3) Find the Compound Interest on 8675.75 for 84 years. 
S per oent. per aunum. 
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I'lie interest on $100 for 4 years at 5 per cent, is §20. 
,", S120 has for its Present Worth $100 ; 
.'. $1 has for its present "Worth 8i!3 ! 
.*.?! 781.40 has for its present worth $ ' ' BI ' * £q "'■ 
= 81484.50. 
.-. Present "Worth required is $1484.50. 
Ei. (2). Find the Discount on $1781.40,due 4 years 
Hence, reckoning interest at 6 per cent 
Tlio Present Worth is $1484.50, as wo have just shown ; 
tha discount = §1781.40 -$1484.50 
- $296.90. 
When the Discount alone is required to *>e found the 
following is the solution : 
The Interest on g]00 for 4 years at 5 per cent, is 820. 
/. §120 has for its Discount $20; 
.'. $1 has for its D is conn G f^r; 
,\ $1781.40 has for its Discount S " s \*°" a ° 
= S29G.30. 
;. What was the debt of which the discount 
B months at 9 per cent, was §44.46 ? 

on $100 for 8 months at 9 per cent, is $6. 
.'. 96 is the discount on S10G 
,-. $1 is the discount on $ i S J 
.-. $44.4G is the discount on $ "''""'■ 
$785.46. 
Es, (4). The interest on a certain sum of money for 
two years is $50, and the discount for the same time 
Md rate is $45. Find the sum and the rate per cent. 
per annum. 
Knee $50 is the interest on a sum of money winch sum 
\ = (its Present Wortli + its Discount' 
' = (its Present Wortli + $45) 
the interest on its Present Wort) 
.-. S5 is the interest on $45 
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ISO PRESENT WORTH AND DISCOUNT. 

.\ $50 is the interest on $ g0x4S or $450, 



f 5 



$450 is the sum required. 
Again, the interest on $45 for 2 years is $5. 
,\ tho interest on $45 for 1 year is § ; 



5 



the interest on $1 for 1 year is $ 45 x g ; 

io< 

45 



the interest on $100 for 1 year $ 100xg 



= $5|. 
.*. tlio rato is 5 1 per cent. 

Note I. — From the above it will be seen that the! 
count ou any sum is the Present Worth of the intei 
of that sum for the same time and rate : thus $11 
tho Present Worth of $50 for two years at a cerl 
rate per cent. 

Ex. f 6). If $20 be allowed off a bill of $420 due 
6 months, how much shall be allowed off the same 
duo iu 12 months? 

$'20 is tho discount off $420 for 6 months ; 
.'. $20 is the interest on $400 for 6 months ; 
.*. $40 is tho interest on $400 for 12 months; 
.'. $40 is tho discount off $440 for 12 months; 
.'. $ 4 Y ff is tho discount off $1 for 12 months ; 

,4 a X 4 

440 

,4 *.»0 X 40 

,\ tho Discount required is $38 T V 
Note II. — The student will observe that the Disco 
is not proportional to either the time or the rate. 

Ex. (6). If $15 be the Interest on $115 foragi 
time, what should be the Discount off $115 for 
same tiuio : 

$15 is the interest on $115 ; 

.'. $15 is the discount off $130; 

•'• $iVo is the discount off $1 ; 

.-. $LL?!LL* is the discount off $115. 

V 130 

Now-L 15xl ~ 5 =13.V 

130 • «> 1 

the Discount required is ^l^-^* 



... $ 4 a . ° *1± is tho discount off $420 for 12 months. 

4 4 



PUESKXT WOBTB AND DISCOUHl. 181 

(7). If $10 be allowed off a bill of $110 due 8 
ib hence, what should lie the hill from which tlia 
Bum ia allowed as 4 months discount: 
the discount off ?U0 for 8 months ; 

10 is the interest on $100 for 8 months ; 
.0 is the interest on 9200 for 4 months; 

110 U the discount oft (210 for 4 months; 
.'. the Bum required ia 8210. 

(8). Find the present worth of $812.70 for two 
at C per cent. Compound Interest, 
compound interest on 8100 for 2 years at per cent. 
.86. 
U13.36 has for its present worth $1!>0 ; 

11 has for its present worth 677^-,, ; 
IB42.70 has for its present worth 8 ^- 3 j^ °-* ' 25- 

= 8760. 
.■. Present worth required = 8750. 

Examples- (iccix.) 
d the Present Worth of 
85S20, due -1 years hence, at 5 per cent. 
194.70, due 2j years hence, at 9 per cent. 
(615, due 1 year 4 months heuce, at 7 per cent. 
> IU20, due 10 mouths hence, at 5 per cent. 
£018. 2*. 6d., due 3 j years hence, at 4 per cent. 

e Discount on 
1636, due in 9 months, at 8 per cent. 

14.30, due in BJ years, at 10 per cent. 
1637,60, due in 5£ years, at 5 per cent. 
£1.105. 10*. 3d., due in 21 years, at 6 per cent. 
(10* £'252. 19i. 3d., due in 9 mouths, at 4£ per oent. 

(11) Find the present worth of $0945.75, due 8 yean 
'ace, reckoning compound interest at 5 per cent. 

(12) Find the discount on f '245.25, due 1( years hence, at 
I per cent, compound interest, pj.yu.ulB quarterly. 

(13) A tradesman accepts 8193125 in payment of a debt 
laiijfKJ due in 12 months, in consideration of being paid ■ 
aooe. What rate of discount does he allow ? 
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t, rf »lieh wo have been t 
1 Discount or True I 
> Pr*nk»l Discount, of i 

3B mie by ■ trader, when an m 

I M him fafan the time when he prop: 

It is then calculated as into 

s if a trader gives notice on i 

t he wiQ alio* 10 per cent, discount for imn 

nt and if the amount of the bill be $25.H 

a £2.55, and toe customer pays him §22.95. 

(2) The deduction made by a lender of money from 

mm which he proposes to lend. Thus if a borrower 

a himself by a bill to pay $100 a year hence, and * 

discounter advances money on the security of this bill, 
at the rate of 5 per cent., he gives to the holder of the 
bill $95, and takes the bilL 

True Discount is the Interest on the Present Worth 
of a debt. Practical Discount is the Interest on the 
Debt itself. Hence Practical Discount is greater tl 
~~ a Discount. 



PBEBKNT WORTH AND 

Three days, called Days of Grace, are always 
" , after a bill of exchange, or a promissory note is 
ally due before it is legally due. Thus a bill 
3 July 5, for S mouths would be nominally due 
,. 6, but legally on Oct. 8. Calendar months are 
i reckoned so that a hill of 3 mnnths whether 
l on the 28th, 29th, or 80th of Nov. 1876, would 
i on the 3rd of March 1877. The banker or 
■ lender who discounts a note always charges 
I on the note from the time it is discounted till it 
Jly due ; hence in computing Practical Discount 
i nature interest must be calculated for 8 days 
e than the time the note has to run. 

Ex. (1). What would a banker gain by discounting on 

pt 21 a bill of $318.15, dated July 31, at i months at 6 

rcent.? 

The bill is legally due on Dec. 3. 

The number of days from Sept. 21 to Dec. 8 is 78. 

The interest on 9318.15 for 78 days at 5 per cent, is 

.1815. 

The Mathematical discount is S3. 15. 

.'. the banker's gain is 9-0315. 

Ek, (2). A merchant wishes to borrow $06.91 on a 

1 mode on July C for 8 months. What must he the 
if the bill, interest being reckoned at 8J per cent. ? 
e between July 5 and Oct. 8 is 95 days. 



u 9100 for95 days at 8& 

ft note for 9100 would produce 907|j ; 

t note for $-g=r would prodace $1 ; 



s82J, 



- would produce 996.01. 



it is the difference between the true ani'tofcWiW 
' »9S0 for B eoob. at 7 per cent. 1 



(2) A bill is drawn for 9722.70 on July 17 at 2 mm 
and disoounted on Aug. 11 at 7i per cant.; ' 
the holder receive ? 

(S) Find the discount charged in discounting a bill fa 
$7850 dntwu April 9 at 7 months and discounted Jane' 
at 10 per cent. 

(4) For what sum must a note be drawn en July 8, it 
months, so that discounted immediately it may pruilu» 
8601.69, money being worth 7 per cent. " 

(5) Find the difference between the true and bank it 
oounts on $5555 at 6 per cent, for 1 year. 

EXAMINATION PAPERS. 



(1) Explain the difference between Simple and Compound 
Interest. Find the Interest on 825000 for three years ill ■ 
per cent, supposing Interest to make Capital at the ead A 
each year. 

(2) The difference between the Compound and Simpl* 
Interest of a certain Bum of money for 8 years at i f* 
cent, is $3.80. Find the sum. 

(8) Find at what rate Simple Interest in two years a as 
of money would amount to the same sum as at 4 per Mil 
Compound Interest. 

(4) Find the Compound Interest on $1000 at 8 per M«l 
per annum for 2 years and 195 days. 

(6) A person puts out to interest $8000 at 4 per ce?t.; h 
spends annually $300, and adds the remainder of his dif. 
dend to hie stock. What is he worth at the end of fi 



(1) Explain the distinction between trne discount ■ 
bank discount. Does the creditor or the debtor g 
computing the interest intead of tbe discount ? 

(2) Find the discount on $400, due one year hen 
money boar interest at 5 per cent, per annum. Call 
the interest on this discount for the same time, and »1 
that it is equal to the difference between the inti 
discount of 9400. 

(8) If £10 be the interest on £110 for a given time, ] 
should be the discount of £110 for the same time? 



) 'WU*t mint lie (bo rale of intermit In Ot&et Unit tha 
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(5) A I radium an who U remly to allow B pnr cunt. per 
HUB Compound [n tenet, for ready money, i> m<ki>il to 

•iiTi.l.l fol two ;..■■ If lm rlii.|-({« 1 110.26" in In,, lull. 

>Li((lit til ii rueily monry jince Ui liuva been t 

III. 
II) A mMOUtOt borrowed |r.nnn, which he Immediately 
*e«t*il III land. Hit montU nllm wnnlK 111 told ttl« kml 

■f |»D0, mi ft andii o( [8 hum, with InUrtrt. M py 

ui); nt It per Milt., what In tlm npf-cnlut<>r'a profit at th* 

. :,ih«, ut wliiili time he payi tfltJOO? 

■ ■ bought 48 owl B or ol ■ i-m «lfti5,'2(! per 
it., winch lm lm mediately told nt 17 pnr vwt., on a oroilit 

(U ilny», end Ui.'n Iul'I 1 1 in j. ii 1 1 !■ i 'i ii.it'- fur (lie i ,nut 

couoLi'il in tlin hank, ul pur emit. What prollt did LJ in 
'rebuilt miikn? 

(I) Find the pretent worth of UOOOdnaS) yam fame* 
. ; and i-.li'iw that tha ditOODDt ol 
»n»*ii miui In ocjiin.1 to the liiterett of the pnmnul wnrth 
- "i« lam* lime mid at tli- tame r*r." of internal I 
H) A BM having Imii 110000 at fi per cent. Intereel. pay- 
la half-yearly, wiebee t.i receive hie iulereet in enual |ior< 
h monthly, ami in advance; how muob ou^ht ha to 
calve every month ? 

. it tlin Interest on I'BfMJ. 18j, 4,i. for three 
"he. at Ii pnr emit, pur umimum. in equal to tha dlecunnt 
IS for lli iuub, at fl per cunt, pur annum. 

■ V. 
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J a debt of 16400, due In h roonthe, allowing the proaent 
of thin ilnbt to he rwkMMd by deducting % par 
diMonntr 

elwoen the tSmpIa and compound 
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EQUATION OF PAYMENTS. 

(4) A offers (8000 for a farm; B offers 99500, to be pud 
at the end of 4 years. Which ia now the better offer, ami 
by how much, allowing 5 per cent, componnd interest? 

(5) A person borrows money at 6 per cent, per annom, 
and pays the interest at the end of the year ; he lentil it Hd 
at 8 per cent, per annum, payable quarterly, and reoeirM 
the interest at the end of the year ; by this means he gain* 
♦209-18592 a year. How much did he borrow ? 

XXIV. Equation of Payments- 

184. When several sums of money are dne from jfto 
B, payable at different times, it ia often required to find 
the time, called the EquATED Time, at which all maybe 
paid together, without injustice to A or B. 

"When great exactness ia demanded, interest must be 
added to the sums paid after they are due, and discount 
subtracted from the sums paid before they are due. 
But in practice the following rule is sufficiently aeon- 
rate: 

Multiply each debt by Ihe number of dayt [or month] 
after which it ii due : add the results together: divide tto 
swn by the sum of the debts: the quotient will be tlte num- 
ber of days [or montlis] in the equaled time. 

Take the following Examples: 

Ex. (1). If $800 be doe from A to B at the end of 
6 months, and $700 at the end of 9 months, when m»T 
both Bums be paid in a single payment without unfair- 
ness to J or to B f 

Number of months in equated time — aoo» a + renin 



-it 

,-. the whole amount of the debt should be paid at the end 
of 7 J months. 

The principle on which this solution depends is, that 
the interest of the money, the payment of which is de- 
layed beyond the time at which it is due, is equal to the 
interest of that which is to be paid before it becomes 
dne. 
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the above example $300 iakept 2 J months after 
, and the interest no it for that time ib the same 
j interest on $640, $(800 x 2 J), for one month, 
t $700 is paid 1 J months before it is dne, and the 
:st on it for that time is the same as the interest 
HO, $(700x1$) for one month. 

(2). A is indebted to B in the following 
' i : *600 duo in 6 months ; $C00 due in 7 
; and $800 due in 10 months. Find the time 
a all these payments should he made together. 
fiOO x 6 - 8000 
600 x 7 - 4200 
600 x 10 - 8000 



1900 



1900)15fflK) 



■- the equated time is 8 months. 
otb. — This method is hut a rough approximation, 
,n only be taken as eqiitable when the various 
188 of payment are not widely apart. It will, in 
irt, he applicable only to cases which occur in the 
linary courte of trade, and is therefore all that we 
|uiro in the present work. 

[tie also to be observed that the error involved in this 
thod is sliijhlhj in favour of the payer , because interest 
alculated on the payments made before they are due, 
lead of discount, in the algebraical process, from 
ich the method is derived. See Appendix. 

Examples. («) 
a the equated time of 
I 9250 due 4 months hence, and $S50 due 10 months 

d the equated time of 
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remainder at the end of a year. At what *fw^ might tfa 
whole debt fairly be paid in one ram ? 

(4) A grocer ought to receive from » customer $50 at tt 
end of 2 months, $30 at the end of 4 months, and $30 at A 
end of t'J months. What would be the proper tim* forn 
ceiving the whole sum together ? 

(5) A debt is to be paid as follows : One-sixth now, aa 
one-sixth every 3 months until the whole is paid. "Win 
might the whole debt be paid at once ? 

(6) If $450 be due in 16 months, and $250 be dne inU 
months ; find the sum which if paid now would be equifl 
lent to the whole debt at the equated lime, interest at 4 pi 
cent. 

(7) There is dne to a merchant $800, one-sixth of whic 
is to be paid in 2 months, one-third in 8 months, and tt 
remainder in 6 months ; bat the debtor agrees to pay on 
half down. How long may he retain the other half so thi 
neither party may sustain loss ? 

(8) A sold goods to B at snndry times, and on dififera 
terms of credit as follows: Sep** 80, 1868, $80.75, on 
months credit; Nov. 3, 1868, $150, on 5 months credit ; Jai 
1, 1869, $30.80, on 6 months credit ; March 10, 1869, $40.51 
on 5 months credit; April 25, 1869, $60.30, on 4 month 
credit ; how much will balance the account June 2, 1869 ? 

(9) A owes B on the 1st of March the following rams 
£140 due on 20th of April, £120 due on 14th of May, £38 
due on 15th of June. On what day may B pay these debt 
together ? 

(10) M buy 8 goods of N, and has j6 months' credit fixm 
the date of invoice. The goods are delivered on 6 differen 
days to the following amount : £101. 14*. 10d. on Aug. 8 
£144. 2*. lOci. on Sept. 5, £303. 18s. lOd. on Sept. 18, £757 
0*. 8d. on Nov. 13, £123. 11«. 6d. on Nov. 28, £123. 11*. 6d 
on Dec. 5. On the 13th January, N, who desires to receive 
all the debts in one payment, reckons that this paymen' 
should be made in 100 days. Show that this is approximately 
correct. 

EQ UA HON OF A CC0 VNTS 

185. Equation of Accounts (also called "Averaginj 
of Accounts " and " Compound Equation of Payments " 
is the process of finding at what time the balarux of «i 
account can be paid viitiiou\, ^ ox \»s& to <&ket uartj 



Tie Balascb or an Account is tlio difference between 
two sides of it and is what one owes the other. 



A in Aoconnt with B. 



1 To Mdae |«50fi.O> 



1S77. I 
Feb. 10 By Cash $1000.00 
4 " '■ 600.00 



, 1. B00X 0- 
. 4, 60ftx34 = 2n400 
■.10, B00x68— 64400 



If the account be settled on Feb. 9 it is evident the 
lits would have been paid D days, or the time from 
i. 9 to Feb. 18, before they are due. This would 
e been a lose of interest to the credit side and a cor- 
ponding Rain to the debit side. Now as the settle- 
nt should be one of equity we find how long it will 
e the balance, $300, to gain the same interest that 

900 would in 9 days. 

If $1900 gain a certain interest in 9 days, 

II will gain the same interest in 1900X9 days, 
(300 will gain the same interest in — a ° ^-*. ol5 "J days. 

Hence the balance became due E7 days before Feb. 
on Dec. 24. 

Note. — Fractional parts of a day are not counted, 

>se the fraction amounts to half a day or upwards; 

then counts another day. 
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nie icunnnis tub : 
F'.nt iTui :"-» ^riawi zime ror each tide of tit 
¥^>vtok' i. T".*~i 7i-i.c-'p' m j zhe amount due an that 
x/t.j.i .".«."* ruz 7ZRSZ. yy "Jte number of 'lay* between 
Llz+4 if '^\e -tq'ui&i :<./nc<i. znd divide the product be 
'yu*j.n:» ,f :'ie ic^ount. T\e qyAtient will be the 
jf ~ui\j4 :.; \e Z'jwxz^i FiRw^aD from the lausi 
T/i-rn : -e rr^il'er tide qr zhe iccount fill* due 
\2i* 'JcitdTi yuj -irjer tide pj.ll* due ixbst. 



tax; 

1 Arerage tie fh He wing account : 
La. J. K^ziiea in account with S. Afl»wi«_ 



a. 



J-^7 4 
Anj.20 
A-.i. 29 
Sept 25 
Dec. 5 



To E:ilance $375.90 
•* Mlse. el 5. 58 

M " 175.25 

" M 387.20 

- •* ' 413.70 



1675. 
Aug. 10 : By Gash 
Sept. 1 j " •• 
Sept 25 ' " Mdse. 
Nov. 20 
Dec. 1 



" Cash 

•4 ff 



$518.01 
675.00 
511* 
16L75 
1OOJ0 



(2 > When is the balance of the following account doe 1 

m 

Dr. A. B. Conron. Cft> 



1S77. II 1877. 

Sep. 12 To Mdse. at 30 days $927.30! Oct. 10 
Oct. 15 •• " 80 " j 342.75 Nov 20 
Nov 18 " M 60 " 212.131 JNov 30 
Dec 1|" " 80 " 



175.50 



By Cash $50000 
«• " 800.00 
260.00 



if 



ic 
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(8) When did the balance of the following accounts bt* 
come due, the merchandise items being on 6 months ? 

Dr. J. Oreen in account with Adam Miller ft Go. Cft> 



1876. 

March 1 

" 20 

April 11 

80 

15 

18 

80 



(i 



June 

July 

A uf(. 

SipL 



To Mdse. 

« << 

4< (4 

(4 44 

<• 44 

41 44 

14 44 

II M 



\ 



$720.75 
815.30 
587.80 
800.00 
625.25 
560.00 
684.90 



\\ 



1876. 
April 1 
May 80 
July 20 
Sept. 25 
" 80 
Oct. 80 
Nov. 20 



By Cash 
" Mdse 
" Cash 

«4 « 

" Mdse 

41 14 

44 II 



\ 



$700.00 



500.00 
100.00 
750.20 
829.96 
500.00 



AVXRAOXS ASP 

XXV. Averages and Percentages. 

The average of two or more groups of numbers 
1 by adding the numbers together and dividing 
a by the number of gronps. 
ins to find the average of IS, 15, 74, 23, 6, and 81, 
i the sum of the numbers to be 102. and as the 
r of groups is 6, the average will be 1<>2 - 6, 

:, — -Express anv remainder, which may occur, 

Examples- (ehi) 
Find the average of 14, 26, 9. 18, 18, 84, 27. 89. 

!) Find the average of 1600, 276, 974, 0, 23G, 845, 1239. 
I) Find the average population of three towns, consisting 
■actively of 34729, 46233 and 87296 inhabitants. 
() Find the average of 16*, 86}, 17|, 0, 10J, 74J, 28}, 

Find the average of 121}, 21. 1h *034, 8J, 0, 24* and 

PERCENTAGES. 

i regulate their affairs and calcu- 
r profits and losses with reference to 10U as a 
ard, hence there are other Applications of the term 
lent besides those already given. • 

e speak of an agent getting 8 per cent, as a 
ssion on the management of an estate, we mean 
a every $100 collected he deducts $8 to reinu- 
himself for the trouble of collection. 
: we read that the population of a town haa 
d 15 per cent, since the last census, we mean 
the number of inhabitants then had been divided 
roups of 100, and the number of inhabitants now 
roups of US, the number of groups would be the 
li both coses, 
(1). How much is 8 per cent on $1479 9 
e J100 yields S3, 
*1 yields $,£5 
*1479 yield* $iiA*l* <vr$4VS.1. 
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> BROEKEAOE. 

Ex. (2). The number of boys in a school 
a certain period from 125 to 180, what is the b 
per cent. ? 

On 125 the increase is G5. 
On 1 the increase is ,V, 
On 100 the increase is —*££! o 
.: the increase is 44 pur cent. 
Examples, (oiv) 

(1) Find 5 percent, of $2400 ; 8 percent, of 8475 hnrsM. 

(2) How much per cent, is 25 parts oat of 75 ; 178 out ol 
6900 ; I out of 1 ? 

(3) TUe population of London proper deer. 

r- cent, between lftfil and 1B71 ; in 1801 it was 113,387; 
d what it was in 1971. 

(4) How much per cent, is dd. in the pound ; 12^ centsin 
the dollar ; |S in every *20 ? 

(G) Find the number of which 21 is 7 per cent.; 750 ii 8J 
per cent.; 215 is '005 per cent. 

COMMISSION AND HROKERAGE. 
188. Commission is the charge made by an agent for 
buying or selling goods, and is generally a percentage 
on the money engaged in the transaction. 

Brokebaoe is the charge made by a broker for buying 
or selling stocks, bills of exchange, Ac. 

In computing Commission care must be taken to cal- 
culate it on the money actually employed in the busi- 
ness. 

Ex. (1). My agent has purchased wheat, on ffij 
account, to the amount of $18708. What is his com- 
mission at 1} per cent. ? 

The commission on *100 is J1.75 ; 
*1 l*9ltti 
« glS7C8ia t '""**'* - 

= 4328.44 Com. reqoini 

Hence the following rule may be used : 
Multiply the given turn by the rati per cent, and diiidt 
tfa product by 100, and f lie rwuft i* the Comtnuiion - 



OOMJUS3ION AND BROKEBAGK. 

. (2). I send my agent $1627 with instructions to 
a at 1} per cent., and invest the 
a silk. Low much did be invest ? 
3iace tbe Commission on $100 ia $1.50, 
out of $101.50 he can invert 1100. 

" $i " liWft. 

<1827 ,. tf*»7*xa a_ 

c $1800, sum required 

mission is required, 



Ou $101.50 tbe C 



is $1.60. 

* ",vr;;" 

=$27 
Tlia Commiasion required is $27. 

Examples- (ov) 
3. the Commission on 
I760O at 1} par cent. (2) $5600 at 12J per cent 
icd the Brokerage on 
$2364 at i per cent. (4) $375 at .6 per cent 

i agent collected rents to the amount of (578 and 
:erage amounted to $20.01 ; what was the rate? 
feat $3377 to my agent to invest after deducting his 
n at 2J per cent; what was Lis Commission? 

(7) What ia the ready money payment of an account 
ttioireting to $7080. allowing a discount of 2 J per cent. ? 

(8) A receives a consignment of wheat from B. He is to 
*11 it on a commission of 2 per cent., and invest the pro- 
Sads in silk, after deducting his commission on this new 
Mnsaetion at 4 per cent. A's total commission was $600. 
/hut sum did he invest? 

(9| What amount of money was invested, when the 
ruker's charges at li per cent amounted to $570. 

(10) Gave $20050 to a broker to invest, with instruction, 
ller deducting his brokerage at j per cent., to invest the 
ilance ia Government bonds. What will be the sum iu- 
wmucJj will be the brokerage? 
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TAXES. 
tax is iv Bum of money assessed on a person 
Ion to the value of liia property, amount of 
&c, for public purposes. 

levy a tax persons, called" assessors, are 
ployed to ascertain or appraise the value of all 
perty taxed. When thia has been done the sum 
levied is apportioned amongst the property own> 
ccording to the value of the property of each. 
A certain town has property valued at $!.• 
) and levies a tax of $23-100 ; what should B 
ose property is valued at $7500 f 
Since 81660000 pays 828400; 
.-. 81 pays StHJSBo: 
.-. $7500 pays 8 7B ) a n g ''oono '' 
— 8112.60. tax required. 
Examples- (ovii) 
u a school section containing property valued at 
J a tax hax to ba levied to pay the teacher's salary of 
I, and J250 which had been expended in purchasing 
s, ic. Find A'i tax, who owns property, real and per- 
il, worth 86400. 

■) A man who owns 88500 worth of property pays a tax 
114.50 ; find the rate on the dollar. 
:) If the property of Toronto be valued at $75000000. 
B, who pays tax on 880000 worth of property, pay 
X), find the total tax levied, in Toronto. 
.) In a certain section a schoolhouse is to be built at an 
mae of $8400, to be defrayed by a tax upon property 
led at 8700000. What ia the rate of taxation to cover 
i the coet of the schoolhouse and the collector's oonimis- 
tt 4 per cent.? 

DUTIES OR CUSTOMS. 
91, Duties or Customs are sums of money required 
fovernment to be paid on nearly aU imported goods. 
"he law requires that all goods entering Canada shall 
mnded at certain places where Custom Houses are 
ibed. These places are called Poaia o¥ TSisna, 



Duties are of two kinds, ad valorem and tpecijk. 

An Ad Valorem duty is a certain percentage on 
cost of the goods m the country from which they 
imported. 

A Specific duty is a Bum computed on the ton. y«J, 
gallon, ic., without regard to the value of the goods. 
Note. — As ad valorem duties are percentages they 1 
computed m the same manner as Commission &o. 

Ex. Find the specific duty on 7C0 lbs. of Sol- 
plume Acid at 1 cent per lb. 
Duty on 1 lb. is .J cent. 

" 760 lbs. is '|° cents=$3.80, duty required. 
Examples, (oviii) 

(1) What is the duty on 7635 lbs. of tea. valued at |85M 
at ti cents per lb. 7 

(2) Find the ad valorem duty on an invoice of booh, 
which cost 81760 at 6 per cent. 

(8) Find the specific duty on 750 gallons of wine worth : 
(2150 at CO cents per gallon. 

(4) Find the daty on 8400 lbs. of sugar worth 7\ cents ptf 
lb. ; the specific duty being i cent per lb. and the ad valorem 
duty 25 per cent. 

(5) Paid 91602.50 duty on an invoioe of cotton at the n!» 
of 17£ per cent. ; what was the value of the cotton? 

STORA GE. 

192. Storage is a charge made by a person wlio 
stores movable property or goods for another. It is 
usually reckoned by the month of 80 days at a certain 
price per bushel, cask, bos, bale, &a. 

The owners of the goods pay for putting the goods in 
store, stowing away, and the expenses of delivery. 

When goods are received and delivered at the jilensnw 
of the consignor, the dues for storage are usually deter- 
mined by an average. 

Ex. What is the cost of storage, at lc. pw 
bushel per month, of ■wheat received and delivered N 
— «■ following: 
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Account cloud October 2nd, J£77. 

locottnt of storage of tvheat, receited and delivered 
for Account of John Jones, Toronto; 



Datb. 


2 

11 
16 
21 
10 
15 
20 
5 
10 
15 


Re- 
ceived. 


Deli, 
vered. 


Bal- 
ance. 


Dayi 

i 

IS 

5 
20 

5 

6 



6 

6 
17 


i 
Products 

1 


1877. 
July 


200 




200 

50 

400 

100 

500 

50 



200 

800 

100 


1800 


M 


150 


250 


U 


850 


2000 


M 


800 


2000 




400 


2500 


t« 


450 
50 


250 


«• 


000 




200 
100 


1000 


•« 




1500 


«• 


200 


1700 








Bal.onhandOct.2. 


1250 


1150 
100 


80)13000 


438$ 




1250 


1250 



433* X let. = $4.83^ 

The storage of 200 bu. for 9 days + 50 for 5 days, + 400 
bo. for 5 days, + 100 bus. for 20 days, + 500 "bus. for 5 
days, + 50 bus. for 5 days, + 200 bus. for 5 days, -f 800 
bu. for 5 days, + 100 bu. for 17 days, is the same as the 
storage of 13000 for 1 day, or of 433 J bu. for a mouth of 80 
days. The storage of 433 J bu. at lo. per bushel is $4.33*. 

Examination Papers. 

I. 

(1) If a grocer's pound weight is 10 drams too light, 
find his gain per cent, from this source alone. 

(8) If a debt after a deduction of 5 per cent, becomes $228, 
What should it have become if a deduction of 6J per cent, 
bad been made ? 

(8) Find the value of the goods imported when an ad 
valorem duty of 17 i per cent, produces $637. 

(4) The population of a city has increased by 5975 persons 
between 1860 and 1870; this increase is 12 J per cent, ot the 
.population of 1870. What was the population in I860? 

(6) In I860 the population of a town was 1 W* \ m \X\^ 



tt was found to be 9196. If the increase per cent. Jnrinj 
the first decade was the same as during the last, wl»t «U 
this per cent, t 

n. 

(1) A, after paying u income taT of 1 T per cent on ill 
bis salary over $400, has (1739.60 left. Find Lis salary. 

(2) A town haB levied a tax of $7340, which suininolfldw 
the amount voted for building a bridge end the collector's 
fees, at 3 per cent. What was expended on the bridge? 

(3) The average of ten results was 17.5; that of the fir* 
three was 16-25, and of the neit four 1G-6 ; the eighth wa t 
less than the ninth, and 4 less than the tenth. What DM 
the tenth ? 

(4) The gross receipts of a railway company in a certain 
year ore apportioned thus : 40 pel cent., to pay the working 
expenses, 54 per cent, to give the shareholders a dividend •> 
the rate of 3 j per cent on their shares ; and the remainder, 
142525, is reserved. What was the paid np oapital of tltf 
company 1 

(5) A ean do 5 percent, of a piece of work in S diysd 
10 hours each ; B can do 7J per cent, of it in 5 days of 8 
hours each. If both men work together and the whole work 
be worth 985 , what does each get ? 

HI. 

(1) A cargo is valned at $7905.45 ; the premium of instf 
ance is at the rate of 6 J per cent., policy duty at 1 percent., 
and commission at ■?, per cent ; what snm must be insured 
to cover the cargo and the expenses of insurance ? 

(2) Received, and delivered, on account of James Smith, 
sundry bales of cotton, as follows: Reoeived Jan. 1, 1877, 
2310 bales ; Jan. 16, 120 bales ; Feb. 1, 800 bales ; Delivered 
Feb. 22, 1000 bales; March 1, COO bales; April 3,4«l- 
April 10, 312 boles. Required the number of bales remain' 
inp in store May 1, and the cost of Btoraga up to that d»W. 
at the rate of 5 cents a bale per month. 

(8) If the increase in the number of male and female 
criminals is 2) per cent., while the decrease in the naniber 
of males alone is 7 J per cent., and the increase in the nam' 
ber - females is Hi} per cent.; compare the antecedent num- 
bers of male and female prisoners. 

(4) A person takes a railway return -ticket for a month, 

n»yin.<; 85 per oent. i 

i»ile u «iJut< " ' 



i of time for a week by paying S per wt on tha 
hytfekat. The wnak mm pail - IUUO| ^:- fti 

f the single ticket 
) Then 



The paper duty was Hd. p 
b book 11 Qm. Ibej .: ;■.* 




t. on his sale, and th« publisher S3 par cent, an nk 
What red action might be nude in the price of the 
a the abolition of the paper cnty, aliening to each 
ib rate of profit as baton 7 

IT. 

(1) A merchant booebt 37 yards S qrs. of doth at $4,871 
per vatd, and 49 yards 2j qrs. of silk, at 93} cents per yard. 
For what stun must the whole be sold to make a profit of 

631 per cent. ? 

1) A commission merchant is to sell 12000 lbs. of cotton, 
it the proceeds in sugar, retaining 1} on the sale, 
sine on the purchase. Cotton selling at 7 cents, 
id sugar at 5 cents per pound, what quantity of sugar can 
if merchant bny ? 

ination of 750 candidates, '22-on the whole 
■ell, '34 bartly pass, and the rest fail ; how many do 
IL, barely pass, and fail, respectively? 
1} Sold grain on commission at 5 per cent. ; invested net 
"u groceries at 2 per cent, commissiop. My whole 
n was $70. What was the value of the grain and 
tries? 

l merchant receives 125 bblfl. of flour 

, 150 bbls. from B, 225 bids, from C; be finds on 

ection that A.'i is 10 per cent, better than JS.'i, and 0.'t 

r cent, better than A.'s ; he sells the whole lot at 97 

el, and charges 4 per cent, commission. How much 

• he remit to each? 



(1) A broker charges me 11 per cent, commission for pur- 
Meing some uncurrent hank bills at 25 per cent, discount : 

of the*e bills, three of glO each, and one of $50 beuame 
worthless ; I dispose of tie remainder at par, and thusmake 
(520. "What was the amount of bills purchased '/ 

(2) A wholesale merchant sent a quantity of goods into 
Ihe country to be sold by auction, on acommission of 41 per 
sent. What amount of goods must be eohl that hi* n^cnt 

* ib with the avails to the nmount of $11)10. 



■r retaining a 



of a per c 



300 novxx ahd 

i-T i 5i(«rnr reeeix-pg $30056, and !a directed to puiabMi 
crt^ n i: fc-i* rvr jaie : lie is to receive 4 per cent conmifr 
ili.ii. Ei. ^v ^i:liiv juies Joes lie bay ? 

4 Si Id ^'Oiis to i certain amount on a commissioi off 
p*r jrii:.. L-iiL lia.™jiir remicied die net proceeds to tit* 
cT:i : r. r^ce--^-: :• r pr-'mpt payment } per cent., which 
acii "imed t k : -SI 3.15. Wli^s was the amount of commission f 

*' A TLin ;o railed an insurance for life at the age of 87, 
:uiii L.r-il ^v_:i»rL 31 y?ars old. Tiie policy required annul 
7*— ^iriira i:r^i ..:'i*. a: 8*2. ^GT 4 per $100, and secured to 
*_ie _L^_Ti SI" 'J ■'■> =iv*re than the amonnt of all tbi 
^rttT"--wss -;lilL Wj-i: ~via Lie face value of die policy? 

XXVL Profit and Loss. 

193. If I =cl ::r $103 £at for which I gave $100,1 
gain $-5 :~ 12. r-.tlay cf -?100. 

If I soil ::r $.\5 :"::a; Jor which I gave $100, 1 lose 

$0 - AL. Z-'llJ C2 $100. 

T"_f : 11:^:^ Exaiz^'es will show the method of 
*^.v.::r r:esi::»s rel-irinj to Prodt and Loss, the prin* 
cii .cs Ll..: do^^ in iccd.:n xx being followed. 

Ex. I . I sell ::r So that for which I gave $fc 
W'-a: Ls my .tjlji ]^tr ce:::. *? 

On an cut'ay of $5 my gain is $1 ; 
On an outlay of $1 my gain is $fc ; 
On an euilay of $100 my gain is 8±J± or $20; 
.*. I gain 20 per cent- 
Ex. f2\ I bor^'.it some goods for $17. How must I 
sell u^oin in order to gain I7J| per cent. ? 

That for which I gave 8100 I must sell for $117} * ; 

That for which I gave $1 I must sell for $fJo7ri» 

That f jr which I gave 517 I must sell for $L^Lt^ OT $20 

Ex. (8). By selling goods for §7.20 I made a profit 
of 20 per cent. "What did I give for them f 
T^at which I sold for $1:20 I bought for 8100. 
That w^cii 1 sold for 81 I bought for 8 } J JJ J 

which I eoldfor $7.20 I bought for $I£°£ L£* or |0. 






PROFIT AND LOSS. 201 

Ex. (4). If by selling coffee at 1*. Id. per lb. I lose 
)er cent., what must I sell it at to gain 5 per cent. ? 

Chat, which I sell at 95d. t I bought for lOOcZ. ; 
that, which I sell at Id., I bought for Vs°^- » 
that, which I sell at 19d. 1 bought for ls »* lo0 d. r 20d. 
Having thus found the cost price, we proceed thus : 

To gain 5 per cent, 

that, for which I gave 100(1. , I wust sell for 105d. 

that, for which 1 gave Id., I must sell for jSo<i. J 

tat, for which I gave 20J., I must sell for 20x 103 J or la. 9d. 

r thus : 

In the first case, 

that which costs 100c?. sells for 95d. 
In the second case, 

that which costs 100d., sells for 105d. ; 
•\ that which sells for 95d. must bring 105d. ; 
** " Id. must bring \°£d. j 

" " 19(i. must bring Il x . L?irf., 

95 • 

or Is. Od.&s before. 

Ex. (5). A quantity of tea is sold for 83 £ cents, per 
wind, the gain is 10 per cent., and the total gain is 
(48. • What is the quantity of the tea ? 

That which sells for $110 cost $100 ; 

" 81 " 8riJ; 

0-83-V X 100 

«• 83icts.«*.» — l io — ; 

.•. the cost price per lb. = j J of §0*83 J ; 
.-. the gain on 1 lb. = r ! r of $0 83J. 

But, the gain per lb. x No. of lbs. sold = total gain, 
r T « x of §0 80 J X No. of lbs. sold = $48 ; 

* O. Of lbs. Sold = $ — f j jpggj 

= 633 J. 
633J lbs. is, therefore, quantity sold. 
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■ ». .1 *l. t *: l_t -r_:* :r xn jrise. Ttn*t 

. " v. . ■._!.• " " :t ri - -: ": :»=;.: = ::r ir. article wluch 

.:.-. .. ....: .-..-. l*L.*r ii-r:. ^rriirt. betaken 

v. -.:; • 1- :....-.> ~-^:l i= nTsr-:. Tie profit 

..-. i ..--...- :.*..-_ -.::.:- :r =«e: :: trir-sacti^iis by no 
. •. .- . .* . . .L'.- a zi: "?:i:. a5 :: i= zlzz cliarjrcd ^rith 

i - .- . . % . y . :' i : - .; ;. - ■■ ■- - _ :_ ^.nj ^j tie business in 
;;;/. :.i. .i *...-;.• *._. ii "..: Lisc: ;: rrsjL=acuoiis in question! 

-*.t. I: : '. ' v.: :!-;= :: a civen kinl can be made in» 

-i-\ -...' ', .* : *' s . *• \r... -.'I ri'7 nat^rji'.s, cost of labour 
'*'.. v.....; * I ,. :.T-.i c. ir^-ri ::r rc-i.t <fcc. being $250 ft 
;.<;;i.'. :...: .'1 t.. ■: c.-: iiice of each article, (2) the 
*:. .'..*•.<-. \.. .'m .:. o; i ..- *..at a t ro!:t of 30 per cent, on the 
<v,:\ \,i.t\ti t.'.ity b«: .<*+'../.*:% t:*e following allowances be- 

l/ij^ fji:':#::::;;u V, ViZ., 10 UhT COnt. Commission to agdltS 

'in ufiw-.y im-aw1 for .sales, and 12 per cent, for bad 
'i/.hu, and (ijj tii<; amount of profit in a year. 



i. 




raonr and wjbb. 



fixed charges must be referred to the same unit 
the rest of the estimate, viz.: 1 week <m: $-51 = 



Cost of 100 articles = $30+ 8' 5 y = $54-8077; 

.-. cost of J article = $0-648077. 

;) The profit on capital may be re&rardpd as part of the 

t of production. It wonld be ho, in fact, if the money 

ire borrowed at 30 per cent, interest. SO per cent, added 

$■548077 givest 1 ?"^* 9 "" . 

in, the commission is paid on the money actually 
id ; to provide for it, we must take the V of 



12 per cent, on bad debts means that 12 do not 
8 who do. To provide for it, we take \'f of the 
price. The invoice price will, therefore, be 

!i To find the profit we must take ffa of the cost price, 
' Qaltiply by 100 X 52. 

Annual profit = j 30 *!" 8 *"*" 80 " . _ $g6 6 . 



Examples (°ii) 

1) If I buy an article for $3.20 and soil it for 94, what Is 
'a gain per cent. ? 

[f I sell goods for $2240 and gain 12 per cent,, what 
is coat price ? 
I) If 875 yards of silk be sold for 81960, and 20 per cent. 
It be made, what did it cost per yard ? 
(i) If, by selling wine at 17«. 5d. a gallon, I lose 6 per 
Mot., at what price must I sell it to gain 15 per cent. ? 

(5) If, by selling Roods for $544, I lose lli per cent., how 
much per cent, should I have lost or gained, if I had sold 
hem for $672. 

(fl) The manufacturer will supply a certain article at ljrf.; 
' a tradesman charge 2d., what profit per cent, will he 
lake? 

(7) A tradesman's prices are 20 percent, above cost price, 
he allow a customer 10 per cent, on his bill, what profit 
«s he make ? 
(B) A. tradesman's prices are 25 per cent, above cost price. 



I AND SHAKES. 

i liia bill, what pr 

(0) A man bum Goods at f23. 5», 5rf., and soils them 
£ 22. 2». 1J</. liuw much does be lose per cent. ? 

(10) A man buys good" at £15. 6j. 8J., and sells tkn 
■gain at £11. 15i. 'JJJ. How much does bo lose percent! 

(11) A roan buys goodfl at tbe rule of $% per cwt, Bui 
sells 2 tons 14 cw't. 8 qr. 12 lb. for $(5000. How raiidl bu 
he gained or lost per cent, on his outlay ? 

(12) If 8 per cent, be (rained by Boiling a piece of ertxai 
for $4125.60, what would be gained per cent, by Belling it to 
$4202 ? 

(IB) If 3 percent, mora be pained by selling a horn*** 
$333 than by gelling lain for So24, what mast his original 
price hare been t 

(14) A grocer mises 12 lb. of tea at 2*. 6J«I. per lb.mth*' 
lb. at Si. 2)d. At wli^it price insist lie sell the uiiituie sort 
to gain 331 P M cant, upon bis outlay ? 

(15) How manv pounds of tohncco at $1.05 a pound raUtt 
a tobacconist mix with 4 lb. at $1.80, that be may sell th» 
mixture at $1.56 j per pound, and gain 33} per cent, npr 
his outlay ? 

(16) A spirit merchant buys 80 gallons of whiskey at f8. 
par gallon, and 180 gallons more at $3,110 per gallon, '■ 
mixes them. At what price must he sell the in inure lt> ubJi> 
8i per cent, npon bis outlay ? 

(17) I mix 80 gallons of gin at $3.10 per gallon with M 
gallons at $3.41 j, and sell tbe mixture bo as to gain 10 pa 
cent. At what price per gallon do I sell il ? 

(IB) A grocer buys two sorts of tea at 55 cents and 61| 
cents per lb. respectively. lie mixes tliciu so as to have B 
lb. of ihe dearer for every 1 lb. of the cheaper sort, anJ t«U» 
the mixture at 80 cents per lb. What does he gain pei cent, f 

XXVII. Stocks and Shares. 

196. The Government of a country, the authorities 
of a city, &o., often find it necessary to borrow money 
to carry on public works, &c. A loan is then con- 
tracted and the borrower pledges the credit oi the Was- 
try, city, &c, to pay a filed rnte of interest on the bub» 
borrowed until the debt is YwA oS. 

The term stock U »rv^ 6i to ^ W ** !V '^' a 
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It also denotes the capital of a joint-stock corn- 
Banks, Bailway Companies, and others, have their 
.pital divided into ghure» of so many dollars each, 
■ually $50 or $100. 

The price of stock is always qnoted at ao many dol- 
ts for $100 stock. Thus when we read that the stock 
the Toronto Bank is at 155 it means that $155 of 
oney will purchase $100 stock in that hank. 
The price of stock is always fluctuating owing to a 
lange in the value of money, i. e., at times money is 
arce and consequently in large demand, and hence 
:e rate of interest will be high ; at other times it is 
entiful and therefore cheap. Thus if A has money 
i loan and can get 8 per cent, for it he will not invest 
in the Dominion stock, which pays 6 per cent., un- 
ss the 1 atter is so cheap that he can make 8 per cent. 
*., unless he can huy it at 76. Hence if IS wished to 
11 Dominion 6 per cent, stock he would have to sell it 
a discount. 

Again, if money could only be loaned at 6 per cent., 
would be able to sell $100 of such stock for more 
an $100 money, m this case he would sell at a Pre- 
lum. Among the other causes wliich determine the 
due of stock, we may mention its desirability as a safe 
[vestment, commercial and political changes at home 
id abroad, etc. 

197. Stock is at Pab when it sells for its nominal 

as, when $100 stock sidls for $100 money. 
It is at a Premium when it sells for more than its 
ninal value. Thus, when $100 stock sells for $100 
money it is at a Premium of per cent. It is at a Dis- 
count when it sells, at less than its nominal value, 
:hus, when $100 stock sells for $85 money, it is at a 
Ucount of 1 5 per oent. 
The purohase and sale of stocks are usually effected 
>y means of a s loci -broker, who ia Tpeii a ctvlain ^wc- 
atn-^e on aii Hock that passes tnxougjfi. \iis \tt&iis,. 
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Tlina, if stock is at 92j and the broker oharge \ p 
cent., the buyer will have to pay $98, ($92| + ?ji f 
$100 stock, and the seller would receive $92 ($921 
$i) for it. 

198, Stock is often named from the interest wta 
paid to the owners of the stock. Thus, the Dom 
Government stock, paying interest at the rate o" 
cent., is spoken of as the Dominion 6 per cents,, a 
Dominion 6's. 

Consols are a part of the national debt of Great B 
am, so called from the Consolidation of the BtoT 
various annuities into a joint 3 per cent, stock. 

The National Debt ot Great Britain, which i 
amounts to about 773 millions, has been incurred bj 
loans made to the State by individuals. Interest isp» 
upon the main part of this debt at the rate of 3peree 
The names of the persons, who have a claim o: 
nation for such interest, are registered in books kept ty 
the Bank of England on behalf of the GovemniMtf 
Such persons are called Fimdholdera; the debt itself il 
often called The Funds : and the interest, which is 
able half-yearly, is called Dividends. 

Suppose A to be a Funclholder in that particular part 
of the National Debt called The Three per Cent. Contois, 
and suppose the amount of the debt, which he is ack- 
nowledged by the Eegister to hold, to be £5000, he is 
then said to hold £5000 stock, A oannot demand the 
payment of 5000 sovereigns, or any smaller sum, from 
the Government, as a redemption of the debt, but the 
Government undertakes to pay him {or any one to whom 
he may assign his claim) 75 sovereigns, every half jear, 
that being the amount of interest on £5000 for half a 
year at 3 per cent. 

Now suppose A to be desirous of selling his claim to 
B, The value of the claim does not vary much from 
time to time in the case before us, for England is known 
to be willing and is acAmowYe&gci to Ve *.Wa to pay tl 
'"'"rest on her debt, andtiie secxifA^ ol'iiifeiiuBStt.ia-'* 
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> Fnndholder satisfied with a low rate of interest, 
rnctually paid and easily obtained. The value of £1 00 
ook in Consols is at the present time (July 12, 1877) 
j, that is, A can obtain £92f for each £100 Stock tbM 
9 holds, and Ji on the payment of 60 x Ett'l}, or 
MG18. 15*. can have the £5000 Stock, now held by A, 
uisferred to him. 
A't name is then removed from the Register, and 8'» 
'a inserted in it, and the process is ealled a Tritiu- 
1 is said to tell out of tiio Funds and If is said 
invest in them. 

, United States securities are of two kinds : Notes 
and Bonds. 

United States fl's, 6-20 are bonds bearing interest at 
6 per cent, and payable in 20 years, but may be paid 
in 6 years, if the Government choose. When it is 
necessary to distinguish different issues of bonds bear- 
ing the same rate of interest, the year at wuioh they 
become duo is mentioned ; thus U. S. 6'b, 6-20 of '84 ; 
TJ.S. 6's, 6-20 of '85. 
Notes are of two kinds. 

Firtt, those payable on demand, without interest, 
known as United States Legal-tender Notes, or " Green 
Baaks." 

L TroaHury notes payable at a specified timo, 
*itl: interest. Of this kind are notes bearing interest 
at 7,'n per ceut., and known as 7-UO's. These have all 
been rudeemed. 

200. Gurrknoy is a term usod in commercial lan- 
pwge. 

fint. To denote the aggregate of Specie, Bills of 

Exchange, Rank Bills, Treasury Notes, and other sub- 

tor money employed in buying, selling, and 

tarrying "on ewhaugo of couimuJitiub between various 

. 

StwnU. To denote whatever circulating medium 

tued in any country ad a substitute for the govern men' 
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standard. It sometimes happens that the paper « 
rency of a country beoomea depreciated in value, its a 
the case at the present time in the United States. T 
when we read hi Stock quotations of American c 
buying at 94 j and selling at 95i, it is meant t 
broker would give $94 j gold for $100 of paper cum 
and that he would sell $11)0 of paper currency for $flf: 
gold. Also when wa read that gold is 105J, it 
that the paper currency is taken as, the standard for tin 
time being, and $105 i of such currency would lie girtl 
for $100 gold. 

201. In Canada the Lability on all Banks Sto 
limited to double the amount of the subscribed ci 
Ou all other stocks the liability of shareholders ie 
ly limited to the amount of the subscribed capital. 

When all the Capital of a Company has been paid nj 
it is often changed from Share3 to Stock, because in " 
ease of Stock, transactions can be carried on i 
reference to any jmriiona of it, wheren 
Shares, fractional parts of those Shares cannot k 
transferred. 

Three points must now be clearly marked : 

(1) We shall know the amount of money received T>y 
A for any given amount of stock, if we know the price of 
the stock at the time of sale. 

(2) We shall know how much stock can be boughtby 
B lor any given amount of money, if we know the [iric* 
of the stock at the time of sale. 

(8) We shall know the amount of income received by 
A (and subsequently by B) on any given amount of 
stock, if we know the rate of interest payable on the 
stuck ; the income depending in no way on the price of 
the stock. 
These three oases we now proceed to illustrate : 
Ex. (1). What is the value of $2500 stock in 

' ufi'sateei? 
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The value of $100 stock is $98.25 ; 

$1 stock is 8 9 1 8 2 o 5 ; 

$2500 stock is l^ifil* ; 
= $2456.25. 

Ex. (2). How much stock can be purchased at 92£ 
vr $740. 

For $92.50 I can purchase $100 stock ; 

for $1 - $££ ; 

for $740 " $-9 3 Vo— » or • 80 ° stock -. 

Ex. (3). What annual income is derived from invest- 
•ng $3920 in the 6 per cents, at 98 ; 

• a . $98 gives an income of $6 ; 
.*. $1 gives an income of $ 5 B F ; 

.-. $3920 gives an income of$ 3 'j°* 6 , or $240. 

Ex. (4). What sum must be invested in the Dominion 
6*8 at 95 so that;, I may have an annual income of 
$1200? 

Since $6 is got from investing $95 ; 
.\ $1 is got from investing $ 9 / ; 
.-. $1200 is got from investing $ l20 ^ x9g , or $19000. 

Ex. (5). What annual income is derived from $3550 
stock in the U.S. 5"s, 10-40 ? 
Income on $100 stock is $5. 
" $1 " $rfo 

« $3550 « $ 35 1 5 °o X ', or $177.50. 
This is merely a case of finding the Interest, where 
the stock is the Principal. 

Ex. (6). Bought stock in the Bank of Commerce at 
120. The last dividend was at 8 per cent. ; what per 
Gent, did I make on the investment ? 
$120 gives an income of $8 ; 

.-. $1 " $t!* ; 

.-.$100 " $ L ™<r,or$6}. 

.'. the per cent, required ia fc\. 
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Ex. (7). When stock is at 84, how much stock most 
be sold to raise $462 ? 

Since $84 is got from selling $100 stock ; 
.-. fl " $W stock; 

.-. $462 « $ ^_Loo stock; 

or $550 stock. 

Ex. (8). What is the price of Ontario Bank stock 
when $6000 stock produces $5880 ? 

Sinoe $6000 stock is worth $5880 ; 



$1 " > 



.-. $100 " $ 100 6 ^ ft 880 or$98. 

.'. the stock was selling at 98. 

Ex. (9). By investing in the Dominion 6's I make 61 
per cent. ; what was the selling price of this stock ? 
Since $6.50 is got from investing $100; 

• Ol tt ft 1 oo . 



.•. the selling price was $92iV 

Ex. (10). Which is the more advantageous stock to 
invest in, 6 per cents, at 95, or 6 per cents, at 87i,.a^ 
how much per cent, is it better ? 

Income for $95 in the 6 per cents, is $6 ; 
.'. Income for $1 in the 6 per cents, is $•&• 
Income for $1 in the 5 per cents is $g 77 or $iW* 
We have now to compare the fractions ^ and iSV 

Keduced to a common denominator these become $nV 
and ANfc. 

.*. Income for $1 in the 6 per cents is (*¥&— VAW °** 
better than in the 5 per cents. 

.'. Income for $100 in the 6 per cents is 100 X (*¥& """ 
sWff of a $1 better than in the 5 per cents. 

Now 100 X MftV-iVA) = '91... per cent, required. 

Ex. (11). A person transfers £5000 stock from » * 
per cent, stock at 72, and invests the proceeds in ft * 
per cent stock at 90- Find the difference in his i* 
come. 



First, he tells £5000 atook at 73, and gets £ (72X50) or 
3000. 
Then ha invests £ 3600 in the 4 per cent stock at 90, and 
uya J3 *°° " * g j. stock, or £4000 Btoolc. 
Now hia jtT§t income on the £5000 itock was £i2 ? . *** , 
or £ 1B0. 
nd bis Moond incomi on the £4000 stock is £i£51ii, 
or £1G0 ; 
.". he increases his income by £10. 

!z. (12). A person invests £1075. 10». in Consola 
they are at 89J, and sella out when they are at 
what is his gain, brokerage at \ per cent, on each 



■a au annuity which costs £(S9i+i) ia sold for 

-■); 

.'. on £891 the gain is £8}; 
M 
.*. on £1 the gain ia £gg7, or £^ J 

on £1075 IOi. the gain is £1075. 5 x rW, or £48. 10«. 

z. (13). A person invested in Bank stock at 89| 

Bold out at 108J, and cleared $307.60 ; how much 
he invest, brokerage being 1 per cent, on each tran- 
sition f 

e what cost $90 ia sold for $108J ; 
. he gained $18.25 by investing $90 ; 

he gained $1 by inveatang SfJJi J 

he gained $397.50 by investing $ *"'* '"/'i or 12700. 

x. (14). A person having to pay $3000^ two years 
X, invested a certain sum in the Toronto per cent, 
bonds to accumulate interest until the debt be paid, 
also an equal sum neit year ; supposing the invest- 
its to be made when the stock waa at 99, and the 
; year's interest also invested in stock, and the price 
smain the same, what must be the aum invested on 
i occasion that there may be just sufficient to pay 
dsbt at the proper time 1 
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Every f99 invested will give $6 interest; 

.*. every $1 invested will give f T * 9 interest. 

.*. f sum invested will give I situi x »% interest. 

Now $ sum x T % invested will give f stun x V 
interest. 

Hence at the end of the second year there were oi 
the two sums invested. 

Two years* interest on the first investment =« 2 X i 
t 
it* 

One year's interest on the second investment = i 

A. 

And the interest on the first year's interest = sui 
X .V 

Or 2 sums + 3 X sum X *V + sum X^t X tV tc 
(3606&. 

.'. (2 + 4l + iJ!i)snm = $3606At 

36% 3 l 
,\ sum = 9' 2 it : A = 11650. 

Examples (ex). 
Find the value of 

(1 ) §7645 stock m the 6 per cents, at 95. 

(2) $'J8O0 stock in the 5 per cents, at 80. 

(3) $7650 stock in the 7 per cents, at 118J. 

(4) £3850 stock in the 3 per cents, at 92. 

(5) £572 10i. stock in the 3 per cents, at 91$. 

How much stock will 

(6) §8400 buy in the 4 per cents, at 75 ? 

(7) 83757.50 buy in the 8 per cents, at 125$ t 

(8) $994.50 buy in the 7 per cents, at 117 ? 
(9; £2199 buy in the 3 per cents, at 91 1? 

(10; £5527 10$. buy in the 3 per cents, at 92J? 

"What income is got from investing 

(11) 8934.25 in the 6 per cents, at 101 ? 

(12) 84147 in 4 per cent, stock at 72J ? 

(13) 8C720 in 5£ per cent, stock at 96? 

(14) 83725 in 3 per cent, stock at 74i? 

n M 48475 10*. in 3 per cent, stock at 92 J? 
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rhat amount of stock must be sold 

) In the 8 per cents, at 125 to produce 9750 ? 
') In the Dominion 5*8 at 92} to produce $629 ? 
t) In the 6 per cents, at 101 to produce $959.50 
In the 7 J per cents, at 128 to produce $4096? 

iThat per cent, is made by investing in the 

ft) 8 per cents, at 120? 
1) 5 per cents, at 95 ? 
8) 6 per cents, at 104 ? 
*8) 3} per oents. at 75 ? 

"When Greenbacks are at 

(24) 90, what is the price of gold f 

(25) 92^, what is the price of gold ? 

(26) 84, what is the price of gold ? 

When gold is at a premium of 

(27) 10 per cent., what are " Greenbacks " quoted at ? 

(28) 25 per cent., what are " Greenbacks " quoted at? 
$9) 14 per cent., what is $5700 of American Currency 
»rth? 

What sum must be invested in the 

30) 8 per cents., at 120 so as to produce an income of 

&1) 5 per oents., at 90 so as to produce an income of 
'50? 

*2) 4} |per cents., at 67 so as to produce an income of 
'90. 

tVhat is the selling price of stock when 

i3) $550 stock in the 6 per cents, produce $558.25 ? 

84) $7840 stock in the 4 per cents, produce $6064 ? 

35) £840 stock in the 8 per cents, produce £773. 17*. ? 

36) What must I pay for U. S. 10-40'a ( Interest at 5 %) 
t my investment may yield 6 per cent ? 

87) Which is the better investment, the buying of 9 per 
.t. stocks at 25 per cent, advance, or 6 per cent, stocks at 
per cent, discount, and how much per cent, better ? 

88) The difference between the i ncomes derived from in- 
four* oert&insnm in 6 per cent, stock a& V2A % *s& Vo^t 
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per cent, stock at 210, is £22. 10*. What ig the amoun: 
vested ? 

(89) I sell out of the 8 per cents, at 96, and mvesi 
proceeds in Railway 6 per cent, stock at par ; find by 
much per cent, my income is increased. 

(40) If a 8} per cent, stock be at 91, how mnch mi 
invest in it, so as to have a yearly income of £958, after 
ing Id in the pound income-tax ? 

(41) By selling oat £4500 in the India 5 per cent, stoc 
1124, and investing the proceeds in Egyptian 7 per < 
stock, a person finds his income increased by £168. 
Whafcjs the price of the latter stock ? 

(42) Find the alteration in income occasioned by ahi 
£3200 stock from the 8 per cents, at 86f, to 4 per cent I 
at 114} : the brokerage being £ per cent. 

* (48) A owns a farm which rents for (411.45 per am 
If he sell the farm for $8229, and invest the proceeds ii 
8. 6 f s, 5-20*8 of 84, at 105, paying i per cent, brokerage, 
his yearly income be increased or diminished, and 
much? 

(44) Through a broker I invested a certain sum of m 
in U.S. 6's, 5-20 at 107}, and twice as much in Ui 
10-40 at 98}, brokerage in each case i per cent. Mj 
come from both investments was #1674. How much i 
invest in each kind of stock ? 

(45) A purchased goods for which he was to pay #70( 
currency, or $5500 in gold. Will he gain or lose by ao 
ing the latter proposal, gold being at 125, and how mi 

(46) I invest in the 8 per cents, at 92. They fall fa 
and 1 sell out and obtain a safe investment paying 5 
cent., but not subject to fluctuation of value. How 
must I hold it before I shall make a profit by the oha 
in case 8 per cents rose to their former value ? 

(47) I own $4000 Montreal Bank stock paying an an 
dividend of 14 per cent. I sell at 180 and invest in Toi 
Gas Company stock at 125 and receive an annual divii 
of 9 per cent. What change is made in my income, br< 
age being } % and } % on the respective transactions? 

(48) A person bought stock at 95£, and after receiving 
half yearly dividend at the rate of 7 per cent, per am 
sold out at 92} and made a profit of $87.50. Hows 
stock did he buy ? 

(49) Whether is it better to invest in the 6 per cei 
Bftl. or in the 5 per cents at 85, brokerage being | per e 



KIAMINATK1N PAP3T.B3. 

0) What sum must a man invest in the Dominion 6's at 
in order to have a clear income of $177i>.50, after pay- 
ao. income tax of 1} cents on the dollar on all over 
3? 

il) A gentleman has been receiving 12 per cent, on hie 
ita.1 in Canada. He goes to England to reside, and in- 
to it in the 3 per cents, at 94f, and his income in England 
2400. What wan his income in Canada, £ being equal 
N.8BJ ? 

SI) By selling out £4500 in the India Five per Cent, 
ok at 112}. and investing the proceeds in Egyptian Seven 
Cent. Stock, A finds his income increased by £103. lflj. 
ttrt was the price of the latter stock, brokerage on each 
nsaction being J per cent. 1 

58) The 6 per cants, are at 91J and the 7 per cents, at 
. A person has a sum of money to invest which will give 
1 $3500 more of the former stock than of the latter. Find 
difference of income he could obtain by investing in the 
i stocks. 

54) One company guarantees to pay 5 per cent, on shares 
100 each ; another guarantees at the rate of 4| per cent, 
shares of $30 each ; the price of the former la 124), and 
be latter $34 each ; compare the rates of interest which 
shares return to the purchasers. 

55) The present income of a railway company would 
:fy a dividend of 8$ per cent., if there were no preference 
res ; bat as $12001X10 of the stock consists of such shares, 
ch are guaranteed 5 per cont. per annum, the ordinary 
nbolders receive only 3 per cent. What is the whole 
rant of stock ? 

56) Received from my correspondent in New York 
SO U.S. currency, with inHtruclionB to deduct my com- 
sion at 2J per cent., and invest the remainder in Cana- 
i Tweeds worth fl.OSt per yard. How many yards 
lid I send him, gold being quoted at 115 ? 






Examinalio 



[) In a sale of goods for $728 there is a loss of 9 per 
El for what must 8 times the quantity be sold in order 
n 7 per cent.? 

120 percent, be gained by selling an article for $3.10; 

s the gain or lots per cent, when it is sold for %\..W> 
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T A ?r-*w h»%«! 1.10 !he. of tea, of which he told 60 
ir f. .*ii *»>r y ':::il. arid found he wae gain ; ig only 7} 
•v.:.. •;: ..«• t .*in»d ti* jpiin lu per cent, on the whole. 
w..i: -.•»;•» :::v. <t \.a remaining liJO lba. be told that he 
lit a.:: .;.* w .i.^H'. 1 

4 A TiiJi»"8ir..in i«l.!fl &S per cent, to the enet price of 
r •• da. v..i j:- ■»*» .: « ^".stumer* a reduction of 10 per cent 
:..•»■•• \ '.- : Jr.i.i: rr tit rioea he make ? 

■ 

" A "■■..". '." t -."--: J i:ie a y>ar hence can be taken np n 
%• r , ■•»•• .•!»•*.:. i .4i*. «;r.r.. fliipp«isinaf ft tradesman can ernpl 
... » " i ••: a. v. a.4 m .».»ain intercut at the end of every qu 
%; :...* ;i:i k ■-.*' 4? p^r rent, per annum, had he better id 
*•-.: : . - :; ;r :a.** :^ uie bill ; ar. 1 what will be the differtfM 
■■ » 

; 

n. 

i 
i ". A tridi*«i»an mark* hi* good a with two prices, ffli; 

'•r .•*a..j :"..■ ".->*. ir..: Li.«* oi'upr '"ur onr; year's credit, alloW 

ir. r 1 •»•■ ■.".* i' •"» ;.er cer.s. Tf the credit price be market 

t- 4."i. v...ir. •-.;.-:.: :..e r.axii price to he f 

- .•' * ■«!« .-•* viM on civlitiun to allow 10 per cent 
■ 3 . -i* -. .". ■.:' p-v-. v. ;»■.;:. he made at the end of nix montM 
■v r : j.-. ■:.■..;.■..• to h«* a.l .*'▼•*! if payment be annuity 
r.i .: ■ 1 •...:■*•■ :.-... .:.!.< V/»-.». an.! (2; tlir-e months ajt*r\\\i 
\i.\*-. • ...r*. .:" .-.". . :fl\ hear L.ter at at ."> per cnut. p^r annum f 

f '. A ; *> ■ <■ ". ■ ". ■- -\ ;;i -»^ Cf ";• *■ ! * at 1 1 ."2( ) j i ^r poti n <1 Troj 
t ....: -»...■ i. . * r..i-iA A2\.i\ ny Avo.rilupnie Wfi{;lit;^ 
■r . »r r^>> -'-r ..-;.-.^. m.i*i. h^ fteli ao ag exactly to reiraburM 

■ 4 V- .if. i? rr.^r.i, w!t*ti it ii Mil that Oonsolfi aw al 
^ J j.> W...i: ar: t.» y at. wii.:n £.J(XJ<) U paid for £1UCM0 

f.V A p^T>on v'."* 9!'2<y) *Vwlc in the 3 per ernte. at Wl,in 

•• \t-r » ,*.-: ,ii i,i lt c M..r.* paying H per cent.; what prlW 

ti*:*Al i.n i>*j f..r ii t^> be >.r:i:!i.*r a gainer nor loeer ? 

irr. 

M; f n^r.-l $ V r /j to my :i;"rr.t in Montreal to invent In tH 
at ?■> p'-r !:i. H ■. rh'«i,.rt^ hi.^ oorjiirussion of 2 per cent 
•...,'! p'ii'.ij i ■■•■-: t.:.<- t/-A. If'.w many p'»mi«U ilo I rfceivenno 
a* <w i pit n. j<t 1 K'ii p'-r '.!>. nn ha to make a profit of ^% 
fxU.i r p/t'/.ng frrti^iiU^'i $•><> and insurance at the rate of \ 
p/-r i «Mif ? 

ffy ft'Hilfbt land at $."/) an arr« ; how mneh rrmet I ilk 
~-* m r« Uiat I rnav UkA off 26 per cent, from my ftakiof 



■lAvnunoN ruuti. 



>. profit on lha purchase 



wioe. and eliil make 2 
joney ? 

(3) A buys silks At 82.25 per yard oil a credit of rt months. 
3 buys tbfi same quality of silks for $2.15 per yard, cash. 
■"Vliicb. makes the best purchase, money bein^ worth 10 per 
s*nt,, anil what must the goods he marked at to insure a 
»ain of 25 per cent.? Or, if the silks be Hold at $3 per yard, 
what profit per cent, dues each make ? 

(4) A person buys an article and sells it so as to Rain 6 
per cent. IF he had bought it at 5 per rent, less, and sold 
IX for 5 cents less, he would have gained 10 par cent. Find 
the cost pries. 

(5) A person buys 6 per cent, city of Toronto bonds, the 
Interest on which ia paid yearly, and which are to be paid 
off at par, 3 years after the time of purchase ; if money be 
VorUi 5 per cent., what price should he give for the beads ? 

IT. 

(1) Bought cloth at 88 in gold, and sold at 84 in currency. 
Did I gain or lose by the transection, and how much per 
cent, in currency, gold bein;; at 118? 

(2) A merchant sold 24 cheese at 830 eacb. On on« half 
he gained 80 per cent., and on the remainder he lost J10 per 
oeut. ; did he gain or lose on the whole, and how muah ? 

(8) A mnn wishing to sell his farm asked 3G per cent, more 
than it cusi him, but he finally Bidd it for 20 per cent, less 
tbao his ahkhi!; price. He gained 8528 by the transaction. 
How much did the farm cost, what was his asking price, 
and for how much did he sell it ? 

(4) A person having to pay 81085 at the end of 2 years 
invested a certain sum in 8 per cent, stock, allowing the 
dividends to accumulate until the payment of the debt, and 
also an equal sum next year, and also the previous year's 
interest. If the investment is made and the debt paid when 
stock was at 73, what must bo the sum invested on eaoh 
occasion that there may be just sufficient to pay the debt at 
the proper time ? 

"n-frade is valued on Jan. 1, 1S75, 
. cash and owos 8'Jii50; during the 
is, $1500 ari, paid out of the pro- 
on Jan. I, 1H7G, bin stock is valued 
i cash and owes 87550. What is 
ma after deducting S 



(5) A merchant's stock-i 
at 14U000, he has $1750 in 
year bis personal expensi 
seeds of the business, and 
at $30750. he has 82850 i 
the whole profit of the year'F 






a the capital with, which to Wgm Witt 



My -" 



(1) I received an 8 per cent, dividend o 

and invested the money in the aame stock a 
having increased to $13750, what was the 
dividend ? 

(2) How many shares of $50 each mnst be boasht 
percent, discount, brokerage 1| per cent., and Mid.. 
per cent, disconnt, brokerage 1J per cent., to gaiu $121.86)1 

(8) 'Wliat Btim mnst be invested in United States 10-40's 
bearing interest at 5 par cent, payable in sold pu 
par, to produce a semi-annual income of §100 U. 3. currency, 
when gold la quoted at 175 per cent. ? 

(4) Tbe charter of a new railroad companv limits the 
Block to $1500000, of which 3 instalments of 10 ~r celt. 
20 per cent., and 40 per cent, respectively having been paid 
in ; the cost of construction has reached $850000 and tin 
estimated cost of completion is $850000. If the company 
call in the final instalment of its stock, and assess tbe stock- 
holders for the remauung outlay, what will be tbe rata pa 
cent. ? 

(5) A person invests 81(5330 in the 8 per centa. at 91 ■ he 
Bella out 812000 stock when they have risen to 93 J, anrl'the 
remainder when they have fallen to 85. How much doef 
he gain or lose by the transaction. If he invests the pro- 
duce in U per oent. stock at 102, what is the difference in 






e? 



XXVIII. Division into Proportional Parts. 

202. Suppose 8 persona. A, B, and C, to be in part- 
nership, and an arrangement made that the profits ot 
the business, in which they are engaged, are to be di- 
vided into 6 equal parts, of which A is to take 8 parte, 
B 2 parts, and 1 pan. The shares of A, B, and C 
are then said to he in the proportion of 3, 2, and 1. 

Ex. (1). Divide $1275 among 8 persons, whose 
shaves are to be in the proportion of 8, 5, and 7. 

holds I 



This may be regarded aa a case in which oi 
shares, one 5, and one 7, and they hold 15 shares 



i all 



Hence, if we divide $1275 by 15, and we get the amount 
>f on* share, that is, amount of one share = $ '"■ — JSi. 
Then one of the persons receives 3 X $85, or (255 : 
the BBCoao. receive* 6 X. VM,, «t va:,- 
th» ttoixd teoeivnal xW,«V* 



DIVISION INTO PROPORTIONAL PARTS. 219 

Ix. (2). Divide $837 among three partners, whose 
res are to be in proportion of J, J, and £. 

The common denominator of £, J, and £ is 30 , 

the shares are to be in the proportion of J$, JS, and -jV? 
,t is the proportion of 15, 10, and 6 ; 

Sow 15 + 10 + 6 = 81. 

,\ amount of one share out of 31 shares = $%\ l =: $27. 
Then one of the partners receives 15 x §27, or $405 ; 

the second receives 10 x $27, or $270 ; 
the third receives 6 X $27, or $162. 

Ex. (3). A rate of $4212 is to be paid by three town- 
lips, and the property on which it is levied is $24700 
i the first, $37250 in the second, and $43350 in the 
lird. What sum is paid by each ? 
Amount of property on which the rate is levied is $105300. 
Then $105300 has to pay a rate $4212. 
••. " $1 has to pay a vate $ T } \ J 5 F ; 

.\ $24700 has to pay a rate. $°±[ ° Q £ * £ *- ! -- ? , or $988 ; 
$37250 has to pay a rate $ 3 7 \ * * 3 4 2 1 2 , or $ 1490 ; 

$43350 has to paya rate 8* :? £ 05300 J "*' or $ 1734 * 

Ex. (4). Divide $1000 among A, B, and C, so that A 
nay have half as much again as B, and B a third as 
oaneh again as C. 

Representing C's part by 1, 

J5'spart will be 1$, 
and A 's part will be 1 i + £ of 1 £ =2 ; 
tod, therefore, the parts are to be as the numbers 2, 1J, 1, 
•". All the shares — 2-fl£ + l = 4£ times Cs share. 
4J times C's = $1000, 



Cs = —jY— = $230-769, 

B's = i of C's = $307-692. 
A'b = 2 times C's = $461-538. 

Ex. (5). Divide the number 237 into three parts, such 
hat three times the first may be equal to 5 times the 
tecond and to 8 times the third. 

Take the Brat part as the unit ; then \fj t\xfc c^&NKonx 
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the second part will be £ of the first, and the third will 
be } of the first. 

Sum of the parts = l+£+j} = l8 times the first. 

Hence ill times the 1st = 237, 

the 1st = 237 -H 2 = 120, 

the 2ml = jf of 1st = J of 120 = 72. 

the 3rd = g of 1st — § of 120 = 45. 

Ex. (G). Divide $8400 among A, B, and C, so tb 
A may have $800 more than J of ]?& share, and B % 
less than £ oi C's share. 

Representing C's share by 1, then 

Z>'s share = J of C's 6hare — $G00 
A's share = § of Zf s share + ©800 

= } (} of C's — $600) + $800 
= I of C's + $400 
Sum of all the shares = C"s + } C's — $6C0 + i Cs + $400 

= jC's- $200. 
.\ i Cs — $200 = $3400 

f C's = $3400 + $200 
= $3G00 
C's = $16i#0. 
i> >, s= i of$16C0 — $600 

= $000. 
A y s = i of $1G00 + $400 
== $1200. 

Examples, (cxi). 

(1) Divide $60 into two parts proportional to 11 and 9. 

(2) Divide $2500 into parts x>roportional to 2, 3, 7, 8. 

(3) Divide $8470 into parts proportional to i, £, J andj. 

(4)" Gunpowder is made of saltpetre, sulphur, and charcoal, 
in parts proportional to 75, 10 and 15 ; how many pounds of 
each arc contained in 12 cwt. of gunpowder ? 

(5) The sides of a triangle are as 3, 4, 5, and the sum of 
the lengths of the sides is 460 yards; find the sides. 

(6) Divide $640 among A, B and C, so that A may have 
three times as much as B, and C as much as A and B to- 
gether. 

(7) Divide 100 apples among three boys, so that the first 
may receive 7 as often as the second receives 8, and the third 
may receive 5 as often as the second receives 4. 

(8) A bankrupt owns £272 10s. to A, £354 5s. to JB, and 

X to C: his assets are £418 19a. 4id. What will 
? creditors receive? 



A force of police 1921 strong is lobe distributed among 
raa in proportion to tbe number of inhabitants in each ; 
population being 4150, 12450, 24000. and 29050, reepeo- 
y. Determine the number of men aent to each. 
0) Divide £29 into aneijnal number of hall- sovereigns, 

iwns, shillings, siipeuces, and fourpencea. 
11) A piece of land of 200 acres is to be divided among 
pm persons, in proportion to their rc-ntnis t'rnsa surrouuding 

rrty : supposing these rents to be £500, £350, £800, and 
how many acres must be allotted to each ? 
i) Divide £2. 6». among A, S, and C, «o that for 
3 threepenny piece received by A, B may receive ■ four- 
iy piece, and that there are as many shillings iu the lum 
ivad by C hk there are sixpences in the earn received 

13) Divide $10.40 among 5 men, 7 women, and 14 boys, 
Quit aacii woman may bave 1 of each man's share, and 

Jlboy 1 of each woman's share. 

(14) A number of men, women, and children, are in the 
|ToportioriB 2, 3, 6 ; divide 8517.05 among them, so that the 

tres of a man, a woman, and a child may be proportional 

3, 2, 1, there being 9 women. 

16) A man left bis property to be divided among his 8 
i in proportion to their ages which are 1A>- 18, and 12 
rs. The shore of the youngest is $1440. lVhat was tbe 
le ol the property ? 

16) Divide $5000 among A, B, and C, so that A map fret 
] less than 8 of C's" share, and C. 8800 more than % of B'a 
■e. What are the shares ol each ? 

17) Divide S5000 among A, B, C, and D, so that A may 

1 of B"s share and 8-50; B, S200 more than Jj of C's 

>, 0, $100 leas than ,*„ of D's Bbare. What are the 

s of each ? 

!) The sum of three fractions is JJ^ ; and 22 times the 

. 23 times the second, and 24 times the third give equal 
ducts. Find tbe fraction. 

19) Divide the simple interest on ¥1171 for IB years at 6 
cent, in parts which shall have the same relation as 5, 1, 

A. xV 

0) Of the hoys in a school ono-third are over 15 yeara of 

one third between 10 and 15, A legacy of 84U0 can be 

•ctly divided amongst them by giving 8) to each boy over 

t| to each between 10 and 15, and 8J to each of tbe rest. 

j boys are there in the school. 



PARTNERSHIP. 
203. When persons unite to carry on any particoiw 
branch of business the connection so formed is called aj 
paktkebship. The method of working question 
partnership is the same aa that explained in the preced- I 
iug article. 

Ex. (1). A, B, and C entered into partnership U 

carry on a mercantile business for two years. A pn' 

in $0000, B $0000, and C $3000. They gained I4E0 

What is each one's share of the gain ? 

The whole capital invested is $18000. 

Then $18000 gain $4500. 

. ■. $1 gains fyiinni or $1. 

$9000 gaina $^? = (2250. 

$6000 gains $^_°- ? = $1500. 

$3000 gains $^5 = $750. 

Hence A't share of the gain is $2260 ; B't, $1500; 

C*. ?750. 

Ex. (2). A, B, and C entered into partnership f 
trading. A put in $600 for 4 mouths ; B $400 ft 
months, and C $200 for 6 mouths. They gained $! 
what was each man's share of the gain ? 
$G0O for 4 mouths = $2400 for 1 month. 
1400 " 6 " =82000 " 
1200 " 6 " =$1200 ■' 

The whole capital is equivalent to (5600 for 1 month. 
Then $5600 gain $980 ; 
.-. II gains 9r££a=TTr 
*2400 gains £ "«°M = 8420. 
$2000 gains $L°_° °J1I = 8350. 
$1200 gains $ l -Z°°JiI = $210. 
.-. A's share is 842U, B's $350, and Ce 8210. 
Examples (oni) 
* Two men jointly purchased a honee for $2692, tbt 
intributing $864 towards the purchase and the second 
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They afterwards rented the honse for $132. 75 annu- 
"What share of the rent ought each to have t 
A, B, and C jointly rented a pasture for 3 months, 
reeing to pay $22.50 for the nse of the Game. A put in 
iorses, B put in 18 cows, and 90 sheep. Considering 
oh horse as equivalent to two cows, and each cow as eqnaJ 
8 sheep, what part of the rent ought each to pay ? 

(3) A, B, and Centered into partnership for speculating 
cotton, their joint capital being (25780, of which A fur- 
ehed J , B contributed i of the remainder, and C the bai- 
lee. Their clear profit was 20 per cent, of the original in- 
istment. How should it be divided ? 

(4) A starts a business with a capital of $2400 on the 19th 
' March, and on the 17th of July admits a partner B with ■ 
ipital of $1800. The profits amount to $913 by the 81et ol 
ecember. What is each person's share ? 

(5) D and E enter into partnership; B puts in $40 for 
months, and E $75 for 4 months. They gain $70. What 

h man's share in the gain 1 

e partners ; A pnte in $500 for 7 monthB, 

for 8 months, and C $900 for 9 months. The profit 

What is the share of each? 

') Three graziers hire a pasture for their common nse, 

sr which they pay S106. One puts in 10 oxen for 3 months, 

■nother 12 oxen for 4 months, and the third 14 oxen for 2 

oontha. How much of the rent should each pay ? 

(8) Two men complete in a fortnight a piece of work for 
'iiich they are paid $29.65. One of them works alternately 
'hours and 8 hours a day. The other works ill hours for 

days in the week, and does nothing on the remaining day. 
V'bnt part of the sum should each receive ? 

(9) A and B begin to trade in partnership. A puts in 
W0 at first, and $500 at the end of two months. B puts in 
300 at first, and $600 at the end of three months. The 
refit at the end of the year is $170. How should this be 
irided? 

(10) Johnston and Wilson formed a copartnership in 
isiness for 2 years. Johnston at first contributed $3000 to 
int capital, and at the end of 12 months put in $1500 morr. 
'ihaon at first put in $3500, but at the end of 15 month, 
jm the beginning withdrew $1000. At the end of the firs 1 
iar they admitted Miller into the firm, ho cuntributin, 

Their joint profits were $1248. How ought this t 
Drtioned ? 
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(11) A and B rent a field for 888.20. A pats in lObon 
for H months, SO oxen for 2 months, and 100 sheep for jl 
months ; B, 40 horses for 2 j months, 60 oxen for 11 mo 
and 115 aeeep for S luontlis. If tbe food consumed it 
same time by a horse, an oi and a sheep, be as tbe en 
8, 2, 1, what proportion of the rent must each pay f 

(12) A perBon in his will directed that i his p 
should be given to A, J to B, 1 to C, and i to D ; shew ft 
this disposition cannot be fulfilled. If his property at 
to $1886.50, dispose of it so that their shares maylwvffc 
one another the relation he intended. 

(18) A, B, and C bad each a cask of mm contains 
spectively 86, 54, and 78 callous. They blended t 
and then lefilled their casks from the mixture; how n. 
is -A A and B are contained in C"t> cask? 

(14) A rents a house for (187.20, at the end of 4 i 
he takes in it as a co-tenant, and they admit O in 1 
ner for the last 2) months ; what portion of the r 
each of them pay ( 

PARTNERSHIP SETTLEMENTS. 

204. When a partnership is dissolved, either by 
tnal consent or by limitation of contract, the adju. ' 
of the proceeds between the members is called a P 
ship Settlement. If the Resources are found to 
the Liabilities, the difference is termed Net Capital; 
if the Liabilities exceed the Resources, the diffureuw i» 
Net Insolvency, The investment of the partners is the 
Net Capital at commencement. If the net capital it 
closing exceeds the net capital at commencemBaK 
the difference is the Net Gain ; if the opposite, Nn 
Loss. This net gain, or net loss, is then shored 
between the partners in accordance with the origin*! 
agreement between them. This division is fn 
not made in exact proportion to the amount invested! 
sometimes the skill of one partner is considered equil 
to the capital of another ; sometimes a stated salary ii 
allowed each partner according to his ability or reputa- 
tion; and sometimes, where unequal amounts are in- 
vested, interest is allowed each partner on his invest- 
ment ; but whatever aWu'wanea is made *u«A <u 
must be classed a* a liability awl yu to t«4i«* U* 



Ownership. 




Dr. 


Cr. 


$560 A withdrew. 


52500 


2801* 


2J00 



810 Total investment 5000 

" witbdrawu &;0 

Firm's net investment 4160 
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Ex. (1). A and B are partners. The following is a state- 
tut of their property and debts : they have cash, $3240 ; 
orchandise, $2575 ; Bills Receivable, $860 ; J. Brown owes 
account, 1375. They owe on Bills Payable, $1250; and 
Jones on account, $370. A invested at commencing, 
500, and drew out, during business, $560. B invested 
500, and drew out, during business, $280. They agreed to 
fcre equally in gains and losses. What was the net gain ? 
<1 what was the net capital of each at closing ? 

Resources and Liabilities. 
a. Cr. 

L40 $1250 

575 370 

*B0 

*75 1620 

OSA Resources at Closing. 
EMO Liabilities 

*30 Present Worth of Firm. 
140 Credit excess of Ownership. 

270 Net Gain. 

ffcS5 A'b share of net gain. 
C35£'s •• •' 

Hence A'b present net capital = $2500 — $560 + $635 = 
^75, and JBs present net capital == $2500 — $280 + $635 
= $2855. 

Examples, (cxiii). 

(1) A and B having conducted business 1 year as partners, 
lose with the following resources and liabilities : They have 
Mil, $3456; Mdse., $2120; Bills Receivable, $1874; E. 
torby owes $630. They owe on Bills Payable, $3250 ; W. 
mith on account, $346. A invested $1500 and withdrew 
175. B invested $1500 and drew out $315. What is the 
etgain, and net capital of each at closing? 

(2) A and B close business as follows : They have cash, 
1424; Mdse., $1562; Fixtures, $383; Mortgages Receiv- 
t>le, $3485 ; Bills Receivable, $826. They owe on Bills 
ayable, $2450 ; on accounts, $124i>. A invested $6000, and 
debt for $1000 was assumed by tht firm, and paid during 
osiness. He drew out $685; and is allowed interest on 
ipital invested, $420. B invested $4000, and drew out 
1860, and is allowed interest on capital, $280. A is to 
lare £ and B £ of gains and losses. What is the net loss ? 
That is the net capital of each ? 

(9) A And B close business, and wish to "knem W\fc fcvK&» 
\I Blinding of each. They have cash, %2&K&, m^M 
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Estate worth $5000. They owe on Mortgages, $3846: 
Notes, $4462; on Personal Accounts, $675. A 
$0000 and drew out $2860. B invested $4000, drew 
$5560, and is allowed for extra services $250. A shim! 
and B J of the gains and losses. What is ike net 
What is the financial standing of each f 

XXIX. Alligation. 

205. Alligation is the process by which we find 
mean or average price of a compound when we mix| 
unite two or more articles of different values. 

Ex. (1). A merchant has brown sugar worth 8 
per pound. New Orleans worth 9 cents, and 
sugar worth 14 cents ; how many pounds of each 
ruust lie uso in order to form a mixture worth 12 oenti] 
per pound ? rfl 

Ity Foiling the mixture at 12 cents per pound, we seetWj 
8 cents (brown) gains 4 cents on 1 lb.; .*. 1 cent, is gsinadj 
on J lb. 

9 cents (New Orleans) gains 3 cents on 1 lb. ; .'. 1 cent 
gained on J lb. 

14 cents (refined) loses 2 cents on 1 lb. ; .". 1 cent, is lost! 
on J lb. 

Now with every cent, gain he must combine a cent. to*» 
licnco ho must have 

i lb. at 8 cts.\ (B lbs. at 8 cts. 



i 1 . 
lb 



i lb. " 14 cts. 
| lb. " 9 cts. 
i lb. " 14 cts J 



6 lbs. " 14 cts. 

4 lbs. " 9 cts. 

i61bs. " 14 cts. 



Tin must, therefore, have 3 lbs. brown sugar, 4 lbs. New 
Orleans, and 12 lbs. refined. . 

Wo may show that these quantities will make the mixta** 
required, as follows : 

8 lbs. at 8 cts. per lb. = 24 cts. 

4 lbs. " 9 cts. " = 36 cts. 

12 lbs. " 14 cts. " = 168 cts. 



19 cts. = whole mixture. 228 cts. = value of mixture. 
Hence if 19 lbs. be worth 228 cents, 

1 lb. is worth ^ == 12 cts. 

Or we may reason tlvuR : TYia \ cV gaw*.d. «^ ^^ ^ Qt» of 
'*n>wn exactly balances the \ <&. lost o\i \ks> \\&, &^ 



larly, for every 2 lbs. of New Orleans, there mast be 
, of refined. As 4 lbs. of refined were required to bal- 
" e brown, and 8 lbs. of tlie refined to balance the New 
is, there must be 7 lbs. of the refined in the compound, 
e the respective quantities are 2 lbs. brown, 2 lbs. 
)rleans, and 7 lbs. refined. 

a the above, we see that in examples of tins kind a 
s may frequently be obtained, and all of 
l may be correct. To ascertain thoir correctness we 
rt to the method of proof given in this example. 

16. From the above analysis we derive an easy 
il method of solving such Questions. 

:. (2). How much sugar at 10, 18, 15, 17, and 18 
i per poand must be taken to make a mixture 
U 16 cents ? 

e proceed as follows : 

Write down the prices in a 
vertical column, and place the 
■■lifferencet between these prices 
and the mean in a second verti. 
cad column to the left. Now 
take 1 @ 10, I @ 13, and I @ 15, 
2, 4, 6, S (the lowest that can be taken) ; 
4, 3, 2, 1 this would represent a lust of 1(1 
impared with the mean; and this loss mnst be balanced 
iking the necessary multiples of the differences 1 and 2, 
h represent gain as compared with the mean, 
is seen that this loss of ID can be made up in four ways, 
917, 4@18, 4@17, ii @18, 6 ©17,2 018, 8@ 17, and 
IB, 



may be made, as e.g. : 
Here 1 @ 10, 1 @ 13, and 2 @ 15, 
give lost of 11, which can be made up 
I>y multiples of the differences 1 una 
2 (opposite 17 and 18) in flvt ways, 




Where 1 .3 10. 3 S 13 11 

15 give 13 loas; which a 
cL»U.a up in «x different wi 



Where 2 £ 10, 1 @ 
1 in( IB give faM of 16. 
may be made 1" 



Where 1 @ 10, I @ IS and 

give (um of 12, wliiah may b 
ap in fine ways ; and thus Ml 
.e number of combinations 
1 IT 2, 1. 6. 8, 10 formed. 
4 ! 19 fi. 4, 3, 2. 1 
It should be observed that if the differences oppo 
prices (cat than the mean are together pjeater than t 
of the other differences (as in the eirmple) wa assi 
bf-rs I the Unrat possible) to the prices leas than 
riaaT. and viu htm ; t.g. of the hitter ease : — 

How macn coffee at 25, 84, 23, 22, 21. 19, 18 a 
per pound most be taken to make a mixture wort! 
p*r pound 7 

Here the b 



4, 3, 2, 1, 1. 2 mean is greater than 

1, 2, 3, 5, 4, 2 4c the differences b 
1, 2, 8, 2, 4, 3 mean ; we thereto 

first a unben to t 
1 which are greater t 

1 mean. viz.. 1(3 21 

■ 



ark 


30 


8 


17 


a 


13 


1 


u 


"i 


21 


2 


22 


s 


>a 


4 


24 


s 


25 



; this 
Won t 



»y r, 
above hv 1 @ 19, 1 @ 13. and 4 ^ 17 ; or by 2 @ 1 
and 8 @ 17, Jtc, ic. 

El. (8). A grocer hae 12 lbs. of brown e 
10 cents per pound, which he wishes to mix 
tied itugiu- woith 1*> cente -ofti v™»-4-i » l ia4> 



:ding aa in the previous examples, without refer- 
to tlie quantity of tlie brown sugar, we find tliat 
■e must be 1 lb. brown sugar to 2 lbs. clarified sugar. 



as 12 lbs. of brown sugar 
tiply eacli of these quantities 
gala and loss may be equal. 



required, we must 

by 12 in order that 

* shall therefore 



'e 12x2=24 lbs. of clarified sugar. 

;. (4). A grocer wishes to mis 20 lbs. of sugar, 
rth 9 cents per pound, and 10 lbs. worth 12 cents 
sr pound, with clarified sugar, worth 15 cents, so that 
le compound may sell for 13 cents; how much of the 
uificd must be take ? 



80 (3.00 

Then, if 80 lbs. is worth $3, 

1 lb. " ? & = 10 cents, 
.e value of 1 lb. of the mixture is, therefore, worth 
cents. The question may then be read as follows : 
low many pounds of clarified sugar, worth 15 ceutt 
pound, must be mixed with 80 lbs. of another kind 
agar, wortb 10 cents per pound, so that the mixture 
I be Bold for 13 cents per pound ? 
he question in this form has already been fuUy ex- 
iled. 

Ix. (5). A merchant has West India sugar worth 8 
ta per pound, and New Orleans sugar worth 18 cents, 
wishes to combine these so as to make a barrel, 
lining 175 lbs., which be may sell at 11 cents per 
d. How many pounds of each kind must he take ? 
dving the question withont reference to the 175 lbs., 
find that 2 lbs. of West India sugar, and 8 lbs. of 
f Orleans sugar will form a mixture worth 1 1 cents 
pound. Adding these quantities, we find that they 
a a mixture oi 6 lbs. But the iec\juifci vc' 
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to contain 175 11 
have 

85 x 2 lbs. = 70 lbs. West.India sugar. 

85 X 3 lba. — 105 lba. New Orleans sugar. 

Examples- (cxiv) 

(1) What quantities of coffee, worth 28 and 
roapectively per pound, niust be mixed toyi-ther bo 
compound may be sold for 80 cents a pound ? 

(2) What quantity of oats at 85 cents per bushel, 
cents per bushel, and barley at 80 cents, must be 
form a mixture worth 55 cents per bushel ? 

(8) How much tea, worth respectively 65 cents ind "5 
cents per pound, must be mixed with 80 lbs., worth Mil cmitt 
per pound, in order that the compound may bo sold for 70 
oents per pound? 

(4) How much water will it require to dilute 60 galloasof 
alcohol, worth 81-50 per gallon, so that the mixture maybe 
worth only $1.20 per gallon ? 

(6) How many gallons of kerosene oil, worth 60 cents pa 
gallon, must be mixed with 12 gallons of coal oil, worth 86 
ceDts, and 8 gallons of Aurora oil, worth 66 cents, 
thfe compound may be sold for 50 centa per gallon ? 

(6) A farmer has 16 bushels of corn, worth 48 ci 
bushel, and 12 bushels of oats, at 84 cents per bushel, whist 
he wishea to mix with rye, at CO cents, and barley, at BO 
cents, in order to sell the compound at 56 cents per bushel 
How many bushels of rye and barley will be required ? 

(7) A confectioner mixes three different qualities ofcandj 
Worth respectively 14 oents, 18 cents, and 30 cents per 
pound, so as lo make a box of 84 lbs.; how many pouuds of 
each sort must he take eo as to sell the compound at ao 
average price of 24 centa per pound ? 

(8) A farmer has three different qualities of wool, worth 
respectively 88 centa, 87 cents, and 45 cents per pound. He 
wishes to make up a package amounting to 120 lbs., which 
be can afford to sell at 89 cents per pound. How mm; 
pounds of each kind must he take ? 

XXX. Exchange. 

207. The term Excha-nge is here used for givi 
receiving in the monej of oue country a sum e"' 
value to » Bum of moiie-j oi aswrikwx ■sraxvtrs. 



■I CHAN as. 



iple. if &n English merchant pays to a French 

Jit 100 sovereigns and receives in return 2500 

a & case of Exchange. 

q countries which carry on considerable trade with 
b. other, the debts reciprocally due from the one to 

e other are generally nearly equal. In England there 
n always a large number of persons indebted to others 
in America, and likewise a large number in America 
owing money in England. Now if coin, or specie, as it 
18 called, were sent from England to pay the debts in 
America, and from America to England, the specie 
would have to be transmitted twice, and would neces- 
larily involve risk, loss of interest, and expense of tran- 
sportation. To avoid this risk, 4a, Bills of Exchanoi 
are used to liquidate debts reciprocally due between two 
places without any actual transmission of money. 

208. A Bill of Exchange is a written order, ad- 
dressed to a person in a distant place, directing liim to 
pay a certain sum of money, at a specified time, to 
another, or to his order. The person who signs the 
bill is called tho Draweb, or JIaeer. The person to 
whom it is addressed is the Drawee, and after the 
Drawee agrees to pay it, and writes "accepted" with 
bis signature and the date, across the face of it, he be- 
comes the Acceptor. The person to whom the money 
is to be paid is the Payee ; if he transfers payment to 
another be Espouses it, i.e., ho writes Ms name across 
the back of it and becomes responsible for its payment 
ia case the Drawee fails to make payment. 

209. The Par of Exchange between two countries 
denotes the nominal value of a unit of coinage in one 
country, as estimated in terms of a unit of coinage in 
the other eountry. 

As we supposed the exports from England and Amer- 
ica to he equal, oreditors in England will be as anxious 
to sell bills on America ns debtors to buy them, and the 
exchange will deviate but slightly from the par of Ex- 
change. But if the exports from America are in excess 
f those from England, or the iiatcmce o/ Tradlt \& vo. 



- 

:h mer- 
) francs, 






favor of America, the cl&imi of America in En| 
■will exceed its liabilities, and the English will give 
than the par value or such hills to avoid the co 
transmitting specie ; and on the other hand, the ex] 
ers in America not finding sufficient purchasers far 
their bills on England, will Bell them at less than '" 
par value. Now the real rate of exchange depem 
on the balance of trade is called the Course 
en a\. ;e ; and it is at a iirrminm or discount according u 
it is above or below the par of exchange. Of course no 
one would give a premium greater than the cost of 
transmitting specie. But if the balance of trade is 
against England as regards America, but in favor of 
England as against France, the English merchant ma; 
find it advantageous to remit to France, and then for 
France to remit to America, and this mode is adopted 
when the course of exchange by this circuitous route i< 
less than the direct course of exchange. The finding 
the course of exchange between two places, by com- i 
paring the courses of exchange between them and one I 
or more intervening places is called Arbitration or 
EscHAiiQR. The arbitration is Simple when only im» ' 
place intervenes, and Compound when more than one. 

Bills of ^Exchange are usually drawn in sets, three 
bills constituting a set These are distinguished from 
one another by being called the fast, second, and third 
of exchange. These are forwarded by different route* 
eo as to guard against delay or their being lost. The 
first that arrives is paid, and the other two become 
void. . 

210. Bv Act of Parliament the value of the pound 
sterling was fixed at $4J. This was much below its 
intrinsic value, which is now fixed at $4.8Ci. The 
rates of exchange which are quoted in commercial 
] apers are still calculated at a certain per cent. <*n the 
old par of exc/uinge. Exchange is at par between Great 
Britain and Canada when it is at a premium of 9$ per 
cent., for $4} increased by 9J per cent., equals $4.biij. 



FORM OF DIUFT OB INLAND BILL OF EXCHANGE. 

11000. Toronto, July 12, 1877. 

At ten days' sight, pay to the order 
of Adam Miller & Co., One Thousand 
Dollars, value received, and charge 
to account of 

W. E. Jones. 
To. J. Smith & Co., 

Montreal. 



Stamp 



Stamp 



FORM OF A FOREIGN BILL OF EXCHANGE. 

Exchange for £200. Toronto, July 12, 1877 

Three days after sight of this first 
of exchange (second and third of 
same date and tenor unpaid), pay to 
Adam Miller & Co., or order, Two 
Hundred Pounds Sterling, value 
received, and charge the same to 
the account of 

W. B. Taylor. 
To Geo. II. Simpson, ) 
Banker, London. J 

FOREIGN MONEYS OF ACCOUNT, 

fiih the par value of the unit, as fixed by commercial 
usage, expressed in dollars and cents, 

Utstria. — 60 kreutzers — 1 florin (silver) = $-485 

Belgium. — 100 cents = 1 guilder or florin ; 1 guilder 

(silver) = v «40 

3kazil. — 1000 rees = l milree = *828 

British India. — 12 pice = 1 anna ; 16 annas = 1 

Company's rupee = *445 

Juenos Atres. — 8 rials = 1 dollar currency, mean 

value = *98 

Ianton. — 10 cash = 1 candarines ; 10 cand. = 1 mace ; 

10 mace = 1 tael = 1*48 

!uba, Columbia, and Chili. — 8 rials = 1 dollar = ... 1.00 
>emm ark. — 12 pfenning = 1 skilling ; 16 skilling = 

1 marc ; 6 marcs = 1 rix-dollar = «52 

rancr. — 10 centimes = 1 decime ; 10 decimes = 1 

franc = »186 

RERce. — 100 lepta 3= 1 drachme ; 1 drachme (sil- 
ver) = «166 

olland. — 100 cents = 1 florin or guilder ; 1 florin 

(BilvarJ =r % .. % **& 



Hamburg.— 12 pfenning = I schilling ; 16 eeb.il. = 

mora ; 8 marcs — 1 hi dollar = 

Mexico. — S rials = 1 dollar— 

Portugal.— 400 rees — ] orueudo ; 1000 I 

Prussia.— 12 pfennings — 1 ktoscIi (silver) ; 80 groe- 

chen = 1 thaler or dollar = i 

Russia.— 100 copecks -- 1 ruble (silver) -=- " 

Sweden. — i8 skillings — 1 nx dollar specie = 1,1 

Spain. — 84 maravedis = 1 real of old plate* = i 

8 reals = 1 piastre ; 4 piastres = 1 pistole of ex- 
change ; 20 reals vellon = 1 Spanish dollar = ... LI 
Turkey.— 3 aspers — 1 para; 40 paras = 1 piastre 

(variable) about.. -01 

Venice. — 11)0 centesimi = 1 lira = *ll 



VALUE OF FOREIGN COINS. 
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Ex. (1). A broker in Toronto solil a bill of eichsnf 
on LondoD, the face of which was for £750. 8». : whl 
did he receive for the bill, exchange being quoted s 
110* ? 



1 = $4JxM0r, i.e., (4j increased bj 10J par cent 
4= 4750.4x4jxl.10J. 
= (3676.96. 
.'. he got = 83076.96 for the bill. 

Ex. (2). What is tbe value in English money of 
4528-7 francs, when the course of exchange between 
Paris and London is at 25-3 francs per pound sterling ? 
"ince 25-8 francs = £1, 
1 frano = £ airj 
.-. 1529*7 francs = < " - fj a . or £ 179. 

Ex. (8). A merchant pays a debt of 4379 milrees in 
ttigal with £971. lis. 9\d, ; what is the course of 
nchange in pence per milrce ? 

£971. lis. 9Jd. = 932727 farthings 
iaoe 4379 milrees = 982727 farthings, 

1 milree = ",," farthings, or 21 J far- 

'. the course of exchange is 53J pence per milree. 

(4). If 11-05 Dutch florins are given for 24-42 
852 florins for 407 marks of Hamburg, and 5SJ 
for 32 silver rubles of St. Petersburg ; how many 
should be given foi' 932 silver rubles ? 



[ere 1 silver ruble = 



j^- marks. 
— francs; 



*. 1 silver ruble — "33' x ~io; x "f 1 s t franca, or 8-3 

. 932 silver rabies- 932X3-3 fraace, or 8075-6 francs. 

,x, (5). A New York merchant remits 27940 florins 

1 Amsterdam by way oi London and Paris, at a time 

len the exchange of New York on London is §4-885 

for jGI, of London on Paris is 25-4 francs for £1, and of 

Paris on Amsterdam is 212 francs for 100 florins; J- per 

cent, brokerage being paid in London and in Paris, how 

iy dollars will purchase the bill ot e-w-Suuiig-i 1 
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Cxamples- («xv) 

hen 17300 are paid in Toronto for a bill of exchange 
•"•'Verpool for £1500 ; bow was sterling exchange quoted ? 
, ^) "What will the cost of a bill on Paris tor 2oli674 franca, 

c Qftog B being 6.3 francs to the dollar? 
j.' 3 } If £1 be worth 12 florins, and also be worth 25 francs 
_~ c eutimes, how many fraucs and centimes is one florin 

<*) H£l be worth 25V francs, and be also worth 2244 
specks in Russian money, what is Uie value of tbe napoleon 
** Russian copecks? (NJJ. — 20 francs = 1 napoleon.) 

(5) Tbe French franc is divided into 100 centimes and the 
*raakfort florin into 60 kreutzers. When tbe pound ster- 
•ittg is worth 25.50 francs in Paris, and 11 fl. 54 kr. at 
Frankfort, what is the worth of the napoleon in florins and 
TreuUers ? 

(6) In 1809 exchange on Paris was quoted in New York 
ht 6.12} francs to the dollar and gold was at 135J. If a 
New Ycrk mereha.nl owed 12669 franca in Havre, how much 

mold he have to pay in greenbacks for a bill of exchange to 
over his indebtedness ? 

(7) A merchant in Toronto wishes to remit 827G7.80 to 
Manchester, England, exchange being at 108 ; what will be 
;he face of his bill in pounds, shillings and pence ? 

(8) Find tbe par of exchange between tbe U. S. gold eacle, 
,'eighing 253 grains ■?$ fine, and the sovereign of which 1809 

j,-eigh 40 lbs. of gold ■ * fine ? 

(9) Find the arbitrated rate of exchange between London 
and Pans when the course ol exchange between London and 
Amsterdam is 12.16 j florins for £1, aud between Amsterdam 
and Paris 209 J francs for 100 florins. 

(10) If a merchant buys a hill in London, drawn in Paris, 
at the rate of 25.5 francs per pound sterling, and if tin.-, bill 
is sold in Amsterdam, at the rate of 80 franc's for 14 florins, 
and the money received be invested in a bill on Hamburg, 
at the rate of 18 florins for 20 marcs banco, what i<- the rate 
of exchange between London and Hamburg, or what is a> 
pound sterling in London worth in Hamburg 1 

(11) If the exchange ol London on Hamburg is 14 marcs 
banco per pound sterling ; that of Hamburg on Amsterdam 
Is 20 marcs banco for 18 florins ; that of Amsterdam on 
Paris is 28 florins for 00 francs ; and that of Paris on Tor- 
onto is 4 francs for I'l csuts, what is the rate of exchange 
between London and Toronto, or how muq taUaxf. axe 
tquml to £1 sterling ? 






(IS) Th» eaefunge at Paris upon London ia at the rale ol 
26 fautw 70 centimes far £1 1101111°, and tbe exchange •! 
Vienna upon Paris ia at the rate of 40j Austrian florins fcl 
20 franca : find how many Austrian Surins ahould be paid il 
Vienna tor a £50 note. 

(13) What is the arbitrated rate of eichange between 
Loudon and Lisbon, when bills on Paris, bonsrbt in London 
at 25.65 tranca per £., are sold in Lisbon at 625 rest per I 

(14) Given that 1 ounce Troy equals 31.1 grammes; tha\t 
10 grammes, of French standard gold are worth SI francs; 
and that the worth of a given weight of English standard 
gold is to that of the same weight of French standard geld 
as 8151 to 8100, find what number of Troy ounces ofEnRlisb 
standard gold the franc is equal to, and what is the fiifd 
number of francs equivalent to £1 ? — tbe English mint print 
of standard gold being 77*. 10£ti. per ounoe. 

Examination Papart. 



(1) If three fluids, whose volumes lire na 3, 7, and 12. »r.ii 
their specific gravitiea .95, 1.15, and 1.86, be mixed together; 
what will be the specific gravity of the compound ? 

(2) If i of A's money equals J of B's, and | of B'a eqnrii 
i of C's, and thp intereat of all their money at 8 per cent 
tor 4 years 6 months is JG291, how much money has eaohf 

(8) A Toronto merchant wishes to pay a debt of £1200 in 
London, How many dollars must he pay to procntf 
remittances through France and Hamburg if we allow that 
21 francs — $4, 19 marcs bunco at Humburg — 35 francs at 
Paris, and £7 at London =■ 90 marcs banco at Humburg. 

(4) A merchant in Cincinnati wishes fo remit J 14331. GO 
to New York, Exchange nn New York is J per sent 

Etemium. but in St. Louis J per cent, premium, from St. 
oais to New Orleans J per cant, discount, and from Ne« 
Orleans to New York 1 per cent, discount. What will be 
value in New York by each method, and how murh better i* 
the circular? 

(5) A merchant in Toronto purchased a draft on Ne» 
York for $2uG0, drawn at GO days, paying $2570.89. Will 
wag the course of exchange ? 

IL 
(2J A uioichant miiea 11 uia. ot to* «>.v\i b 4», «& »»* 



Ml 

r quality, and pains 16 % by selling the mixture at 87 
.8 per pound. Allowing that a pound of the one cost 12 
rents more than a pound of the other, what was the coat of 
each kind per pound 1 

(2) A and B are in partnership in a concern in which A 
has $20000 engaged, and B $80000, The gross receipts for 
■ year are $12800; of this one-eighth partis expended in 
salaries of clerks, and $120 in insurance. By an arrange- 
ment between the partners, A is to receive 8 % upon bis 
capital, and B 4 % upon his, and then the remainder of the 
arofilB is to be divided in proportion to the capital employed. 
Find the net receipts of A and B. 

(3) Bills on Amsterdam, bought in London at 12 florins 
IS cents per £1 sterling, are sold in Faris at 67^ florins for 
ISO trance ; what is the course of eacbauge between London 
Jnd Paris ? 

(4) On the 1st Jan., A brought into a business 91400, and 
On 1st April $2000 more ; on the 1st June he took out 
I1GO0, and 3 months after this he brought in 82400. B 
brought into the business 92000 ; 4 months after this he 
took out $600, and on the 1st Nov. brought in $2600. Their 
clear profit for the year is 84032. How much ought each to 
receive ? 

(6) A cask contains 12 gals, of wine and 18 gals, of water ; 
another cask contains 9 gals, of wine aud 3 gals, of water ; 
how many gallons mast be drawn from each cask so as to 
J ty their mixture 7 gals, of wine and 7 gals, of 

ni. 

(1) A merchant haa sugar at 8, 10, 12, and 20 cents a 
innd ; with these he wishes to fill a cask that hold = 200 

lbs. ; how much of each kind must he take, so that tuj 
mixture may be worth 15 cents a pound ? 

(2) A 15 days' draft on Montreal yielded $1190.23+ when 
■old at 1J % discount, and interest off at 6 per cent. What 

,a the face of the draft 7 






I, B 8150 in 5 months, and 
the whole stock, C's part of 



(8) If Again 8120 in 6 month 
C $210 i n o months ; what was 
it being $400. 

(4) From a cask of wine a 
oask is filled up with water, 
drawl) off, and the oa;-k again filled up with wator, after this 

i been done four times altogether, w\itA tts^Uoo. tAMoa 
U quantity of wine will be left in tiie caskl 



(6) A person fn London owe* Another in St. P^tertbnrs 
112(1 rouble*, which moat be remitted through Paris. He 
pays the requisite sum to his broker, at a time when tin 
exchange between London and Paris is 25,13 francs for £1, 
and In iwirn Paris and St. Petersburg 1.2 francs for 1 roublf. 
The remittance is delayed until the rates ore 25.35 franeifbt 
i'l nnd 1.16 frillies for 1 rouble. What does the broker pun 
UK lose by the delay? 

rv. 

(1) rr, when the course of Exchange between England 
and Kpriin is SSjri. per dollar of 20 reals, a merchant in 
Liverpool draws a bill of £354. 1G». SJ. on Madrid, bo* 
intuiy dollars and reals will pay the draft? 

('.') I wish to pay a bill in Naples of 7500 lire ; the dira* 
exchange ii 80.22-1 lira ; the exchange on Lo ml on is 
$4.05; of London on Paris is £1—26 francs; of Paris ob 
Naples i* H francs — 1 bra. What is the difference between 
thu dirMt and circuitous exchange ? 

(R) A merchant in New York gave 81000 for a bill « 
London of £200. What was the rate of exchange ? 

(4) A merchant in New York wishes to pay £3000 la 
London. Exchange on London is at par; on Psris, S 
fivi urn 25 centimes per (1 ; and on Amsterdam, 40 centa to 
a guilder. The exchange between France and England at 
the Biune time is 25 francs to ft, and that of Amsterdam on 
England 12$ guilders to i'l. Which is the most advantage- 
ohm, tlie direct exchange, or through Paris, or through Ams- 
terdam ? 

(,'pi II. iw many pound* of sugar at 8, 18, and 14 cenlspcr 
pLiiiml. may be mixed with 8 pounds at flj cents, 2 pounds 
ni 8J cents, and 4 pounds at 14 cents a pound, ho as to gain 
IK pur cent, by selling the mixture at 14J cents per pound ? 



(1) Three districts are to provide according to their popu- 
lation a contingent of 182 men. The population nf the dis- 
tricts is B4o«, 7H5, nod 4:i(il respectively; find as exacllyai 
possible tlie number of men to bi? provided by each district. 

(2) A person mixes 4 gallons of gin at 15«. per gallon! 
with 4 gallons of water and a gallon of base spirit worth 10*.; 
what is his gain per cent, on his outlay by selling the mix- 
ture at 2(«. per bottle of 6 to the gallon ? 

(B) The stocks of B partners. A, B. Mid C, are (3500, 
1, and $2500, respective ; tlusw gain* ai»%Y«»,S£»fc, 



d 112110 respectively. If £'5 stock is in trade 2 months 
r than A 's, what linie was each stock in trade ? 
) A merchant every year gains 60 y. on bis capital, of 
h he spends £1800 per annum in house and other ex- 
At the end of 4 years he finds himself in possession 
as large as what he had at commencing business ; 
as his original capital ? 
(5) There are two mixtures of wine and water, the quan- ■ 
tities of wine in which are rtsprctively '84 und '40 of the 
whole. If a gallon of the first is miied with Iwo gallons of 
the second, what decimal part will the nine be in the com- 
pound, and how much per cont. will the first mixture be 
' '"tu-thened ? 

XXXI. Ratio and Proportion. 

211. If A and D be quantities of tho same kind, the 
lative greatness of A with respect to B is called the 
of A to D. 
■ The ratio of one quantity to another quantity is 
resented in Arithmetic by the fraction, which ex- 
esses the measures of the first when the second is 

s the unit of measurement. 
Tims if 5 shillings bo the trait, the measnro of 8 shillings 
it \, and the ratio of 3 shillings to 5 shillings is represented 
Vy the fraction f . 

Tlte words " the ratio of 8 shillings to 6 shillings " 
are abbreviated thus : 

3 shillings : 5 shillings. 

213. Eati»a may be compared with each other by 

Bomparing tho fractions by which they are represented. 

Thus 2 pence : 5 pence in represented by | 

and 3 pence : 7 pence in represented by ; 

Now I = H, ana I = Ji, 

.■. I is greater thau ] 

and .". 8 pence : 7 pence is greater than 2 pence : B pence. 

When we thus compare the ratios existing between 

two pairs of quantities, it is not necessary that all four 

quantities should be of the same kind ; it is only neces- 

y that each pair should be of the same kind. 
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PROPORTION. 243 

The ratio 63 : 52 results from compounding four 
together ; three of these are 7 : 8, 12 : 15, and i : -J- ; 
s the fourth ratio in its simplest form. 

What effect has adding the same quantity to both 
of a ratio. 

PROPORTION. 

\ Proportion consists in the equality of two ratios. 

) Arithmetical test of Proportion is therefore that 
-> fractions representing the ratios must be equal. 

is the ratio 6 : 12 is equal to the ratio 4 : 8, be- 
the fraction T 6 7 = the fraction f . 

3 four numbers 6, 12, 4, 8, written in the order in 
. they ptand in the ratios, are said to be in propor- 
or proportionals, and this relation is thus ex- 
>d— 

6 : 12 = 4 : 8. 
3 two terms 6 and 8 are called the Extremes. 
12 and 4 the Means. 

3 sign of equality is usually expressed thus, : : anct 
the ratios read 6 is 12 as 4 is to 8. 

J, When four numbers are in proportion, 

roduct of the extremes = the product of the means. 

example, if 6 : 12 :: 4:8 
6 X 8 = 12 X4 
For, since f 2 == $» by hypothesis, 

j 6 x 8 ___ » 
ana TTxl 8 — T7> 

ana 8 x 1 2 ~~ 7 » 

6^x8 4x12 b _ 

• • 12 x*8 8x12* 

97 the denominators of these fractions are equal, 
aerefore the numerators must also be equal, that 

6x8 = 4X12 
>m this it is evident that if three out of the four 
ers that form a proportion are given, ^fc <sfc?&> ^*A 
irth. 



Ex. (1). Fincl a fourth proportional to 8, 15, 7. 

8 : 15 = 7 : number required, 

.'. 8 X number required — 15 x 7, 

.'. number reqnired = lfl " 7 — 86. 

Ex. (2). What number has the same ratio to tl 

i has to 5 1 

8:5 = number reqnired : 9, 
:". X nnmber reqnired =3X 
■". number required = *J = 65 

bera are said to be in Com 
e ratio of the first to the 6( 
equal to the ratio of the second to the third. 
Thus 3, C, 12 are continued proportion, 
for { = T V 

The second number is called a Mean Pboposi 
between the first and the third. 

Ex. Find a mean proportional between 6 and 24 
6 : required number = required number : 24 ; 
.\ required number X required number — 6X5' 
.". square of required number = 1-1 
.'. required nnmber is 13. 

220. When two quantities are connected in a 

way, that when one is increased 2, 8, time 

other is also increased 2, 3, times, the; a 

direct proportion. 

For example, if 1 lb. of sngar cost 9 cents, 
2 lbs. will cost 2x0 cents, 
8 lbs. " 8x9 cents; 
hence 7 lbs. " 7x9 cents, 
And 25 lbs. " 25 x 9 eenta, 
.-. 7 lbs. ; 25 lbs. : : 7 x 9 cents : 25 x 9 cents. 
That is, the coat of sugar is directly proportional tr 
weight. 

221. When two quantities are connected in e 

way, tliat when one is i-nereased 2, 8, timet., 

oUier is diminitlitd 2, 8, times, they are inverxij 



SIMPLE PROPORTION. 245 

oportional ; thus, if one man can mow a field in 12 
ys, 2 men can mow it in half the time, or in y days ; 
men in a third of the time, or in y days, Ac. 

hence four men can mow it in -j- days ; 

and 12 " " \i days; 

.\ 4 men : 12 men : : \% days : *-£• days ; 

lat is, the number of men required to do a certain work is 
tortcly proportional to the number of days, or vice versa. 

Examples* (cxvii) 

(1) Arrange 4, 8, 9 and 12 so that they may be in propor* 
on. 

(2) Find the second term when 18, 2*6 and 1*8 are thi 
her 8 terms of a proportion. 

f8) Find a mean proportional to *038 and '00152. 

'4) UA=Sl of B, and C-5J of B, find the ratio of A 

C. 

[5) Find a fourth proportional to 5, 7, and 15. 

,6) Find a fourth proportional to }, }, and f . 

7) Find a fourth proportional to *8 r *16, and 09. 

8) Find a mean proportional to 14 and 56. 

[9) Find a mean proportional to fo vnd f f. 

[30) Divide $1587 among A, B, (7, D, so that A's sharr 
o Rt share =6:5, B's share : &s share = 4:3, and CV 
ire : If 8 share = 3:2. 

MPLE PROPORTION OR RULE OF THREE. 

222. When Tliree terms of a proportion are given to 
d the fourth it is a Simple Proportion. In a simple 
^portion we have two ratios given ; one of these has 
th terms, the other is incomplete, having only one 
m. Two of the given terms must be of one kind and 
3 third and the answer of another kind. 

Ex. (1). If 6 horses eat 20 bushels of oats in a given 

ae r how many bushels will 8 horses eat in the same 

ae? 

Here the number of bushels consumed is directly 

oportional tcf the number of horses, 

hence 5 : 8 :: 20 bu. : bu. required; 

••. bn. required = % -^ =82. 



Ei (2), If 6 men can do a piece of work in 6 
in what time can 9 men do the same work ? 

Here the time ia inversely proportioned to the n 
of men, 

hence 9 : 6 :: 5 days : days required ; 
.■. days required = ^-^ — Q\. 

Es. (3). If 8 owt. 1 qr. of hay cost ?2.21, 
should S t. C cwt. cost? 

Here the cost is directly proportional to the quantity. I 
Henoe 8 cwt. 1 qr. : 8t. 6 cwt. :: $2.21 : dollar» | 
required ; 

Here we reduce the 1st and 2nd terms to tlie I 
common denomination, quarters, and the proportion be- \ 
comes 

13 : 200 :: $2.21 : dollars required; 

.'. Dollars required^ -- ? * 3 3 " =$44.20. 

From these examples we deduce the following rule : 

Write the given number that in of the same kind mi the 
required fourth term, fur the, third term of the pri>/>ortion. 
T/ten consider from the nature of the question wliether the 
answer is to be greater or lees tlian the third term. If 
greater, place the larger of the two remaining number* ia 
the second place; if lea*, in t!te Jirat. Tfien having rt- 
duced the first and second terms to tliesame denomination, 
multiply tltt worn/, and third terms together, and divide 
the product by the first term. Tlw quotient will U the ' 
answer required. 

Note. — After the third term has been written down 
the order of the other two may be ascertained by > 
question. Thus, in Ex. (1) : " If 6 horses eat 20 bu., 
will 8 horses eat more or less than 20 bu. ?" More ; 
hence 6:8. In Es. (2) : " If men do a-piece of work 
in 5 days, will it take fl men a. Voiugar or shorter period 
than 5 days V ' ' Sliorta •, Wane ^ -. &. 
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Examples, (oiviii 
) A person after paying an incomi 
a net income of £i247. 10j. id. j 



tax of Id. in the £1 
what whs his gross 



i) A. watch which is 10 miuutea too fast at 12 o'clock 
n on Monday, gains 3m- 10s. a day ; what will be the 
e by the watch at a quarter past 10 a.m. on the following 
urday f 

J) In running a 3 mile race on a oourae J of a mile round, 
overlaps B at the middle of the 7th round. By what 

4) A watch was 6f r min. slow at noon ; it loses 12 min. 
iOj hours ; find the true time when its hands are together 
the fourth time after noon. 

5) If 4 men or 6 women or 9 boys can perform a piece of 
rk in 27J days, in what time can (1] 5 men and 9 women 
form it ? and (2) 5 men and 8 boys perform it ? 

fil If 14| shires of a property are worth 8116.15, what are 

shares worth ? 

7) A floor can he covered by 32J yards of carpet 7 quar- 

} wide ; how many yards of Brussels carpet 26 in width 

1 cover the same room ? 

B) Two clocks, of which one gains 4m. IBs. and the other 

is 3tn. 15b. in 24 houra, were both within 2J min of the 

a timo, the former fast and the latter alow, at noon on 

nday ; they now differ from one another by half an hour ; 

I the day of the week and the hour of the day. 

9) If 6336 stonea 8 i ft. long complete a certain quantity 

rail, how many similar atones of 2$ ft. long will raise a 

I quantity ? 

tO) A besieged town, containing 22400 inhabitants, has 

visiona to last 3 weeks ; how many must be sent away 

t they may be able to hold out 7 weeks ? 

COMPOUND PROPORTION. 

i23. Where fivf, teem, nine, ka., terms of a propor- 
a are given to find a sixth, eighth, tenth, ka., term it 
lalled Compound Phopobtion oe the Doublb Ruts os 

i Compound Proportion there are Givee at tosat 
- given, all being complete but one. 



A Compound Proportion is produced by multiply! 
together die corresponding terms of two ox more sim] 

rrcrcrtucLL. 

Ti3»» 13 : 6 :: 4:2 
* : S :: « : 2 

5 : 4 :: l\} : * multiplied together prodm 
tk* proportion 540 : 73 : : 240 : 32. 

Ex. If 6 men in 8 days, working 10 hours a da; 
can neap 24 acres of wheat, how many acres could 1 
men reap in 15 days of 12 hours each f 

6 : 10 : : 24 : teres required 
8 : 15 
10 : 12 



430 : 1800 : : 14 : arees required* 

.\ acre* required = I±M JI± = 90, 

24 the term of the imperfect raito is put in the 8i 
place ; the other ratios are then considered separata 
and trea:ed as in Simple Proportion. After all tl 
ratios Lave been stated, all the first terms are mull 
plied together for a new first term and similarly wii 
the second terms. The answer is then got as in Simp 
Proportion. 

Note. I. — Before compounding the complete ratios 
is convenient to cancel all the factors common to tl 
first terms, and to the 2nd or 3rd terms. When any 
the 1st and 2nd terms are not of the same denomin 
tion they must be reduced to a common denominate 
before proceeding with the solution. 

Note II. — Before stating the question it is conveu 
ent to write down the terms of the supposition und 
one another and opposite these to place the correspond 
ing terms of the demand with an x opposite the ten 
of the same name as the answer required. 
Thus, in the above example 6 men 10, 

8 days 15, 
10 hours 12, 
24 acres x. 
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Eiamples (">*} 
{11 If 18 men in 12 days build a wall 40 feet long, 8 feet 
lick, and 16 feet high, how many men must he employed 
build a wall 12U yards long, 8 feet thick, and 10 feet high, 
60 days ? 

(2) An engineer engages (g complete a tunnel 8J mile* 
"n 2 years 1U months ; for a year and a half be em' 

12U0 men, and then finds he has completed only three- 
fiths of his work; how many additional men must be 
iploy to complete it in the required time ? 

(3) Two sets of men perform the same amount of work, 
l in the first set is stronger than each one in tl 
the ratio of 7 to 6; the firat set works 6 days 

>ei?k for 10 weeks, and the second sot 6 days a week for 
■eeks. If there are 9 men in the first set, how many are 
the second ? 

(4) If 20 men ci 
rars, how many 
etime? 
(o) At the siege of Sebastopol it was found that a certain 

en=th of trench could be dug by the soldiers and navvieB in 
days, but that when only half the navvies were present it 

squired 7 days to dig the sanio length of trench. Compare 
te amount of work done by the navvies with that done hy 

lie soldiers. 

(6) Two elephants which are ten in length, £ in breadth, 
16 in girt, and 7 in height, consume one droita of grain ; 
bow much will be the rations of 10 other elephants, which 

'B a quarter moro in length and other dimensions ? 

(7) How many revolutions will be made hy a wheel which 
revolves at the rate of 800 revolutions iu 7 minutes, while 

\er wheel, which revolves at the rate of 470 in 8 min., 
s 658 revolutions ? 

(8) A piece of work is to he done in 86 daya; 15 men 
~wk at it 15 hours a day, but after 24 days only J of it is 

me ; if three more men are put on, how many hours a day 
must ail work to finish it in the given time ? 

(9) If 248 men, in 6j days of 12 hours each, dig a ditch of 
degrees of hardness, 2U2.j yds. long, Sj yds. wide, and 21 
ds. deep ; in how many days of fi hours each, will 24 men 
ig a ditch of 4 degrees of hardness, 887J yds. long, 61 yds. 
ide, and 8J yds. deep? 

(10) If 5 compositors in 16 days of 11 hours each, can 
compose 25 sheets of 24 pages in a sheet, 44 lines in a page, 






and 40 letters in & lion, in how many days of 10 hoars n 
can 8 compositors compose a volume (to be printed ia 
same kind of type), oonsistin™ of 3ti sheets, 16 page* to 
sheet, SO lines to a page, and 45 letters to a line t 

XXXII. The Metric System. 

224- The Metric System of Weights and Measures ii 
now in use in many countries of Europe. The follow^ 
ing is an account of the system as it is establisLed in 
France, where it originated at the end of the last 
century. 

The basis of ail measurement is the Metre, a a 
of length equal to the ten-millionth part of the distanca 
from the North l'ole to the Equator, 

The length of the Metre in English Measure is 39.37 
inches, nearly. 

Units of Metric Meiisuret. 

1. Length. — The Metre. 

2. SuBCics, — The Are = 100 square moires, 
8. Solidity. — The Sterb = 1 cubic metre. 
4. Capacity. — The Litre = the cube of the 

part of a metre. 

6. Weight.— The Ghamjie, which is the weight of i 
quantity of distilled water which fills the cube of the 
hundredth part of a metre. 

The Tables of Weights and Measures under the Mctrie 
System are constructed upon one uniform prineiplft 
Prefixes derived from Greek and Latin are attached to 
each of the units. 

Qreck Prefixes. 

Deoa stands for 10 times] 

Ileoto stands for 100 times ,, ■. 

Kilo stands for 1000 time! f" 16 nwt 

Myria stands for 10000 limesl 

Latin, Prefixes. 
Ded stands for the 10th part) 
Oetiti stands tor Uie lOOtix 51s.nl of the o: 
Mini stands tor ttie \0OWh v«\.\ 



A decametre = 10 metres. 

A hectolitre = 100 litres, 

A kilogramme = 1000 grunimeH. 

A myriametre — 10000 metres. 

A decilitre = -I litre. 

A centimetre = "01 metre. 
A milligramme = '001 gramme, 
rg. — In English measures llie following are rottgh ap- 
nations of some of the French measures : 
The Kilogramme is about 2j lb. Avoird. 
The L'tre is about lj pints. 

The Kilometre ia about 5 furlongs. 
The Hectare is about 2J acres. 

MEASVRES OF LENGTH. 

10 decimetres (dcm.) 1 metre (m.). 

100 centimetrea (cm.)...: " 

1000 millimetraB (mm.) " 

DO metres - 1 kilometre, 

1 inch = 2. 5899 54 centimetres. 
1 foot = 8TJ47945 decimetres. 
1 yard = 0-914388 metres. 
1 mile = 1-GU9SI5 kilometres. 
L — A rough rule for converting French metres into 
l yards is to add 10 per cent, to them. Thus 40 
are nearly equal to 44 yarda. 

MEASURES OF SURFACE. 
!00 square decimetres (aq. dcm.) = 1 square metre or 
centiare (aq. m.) 
" centimetres (sq. am.) = " 

" millimetres fsq. mm.) = " 

.00 square metres 1 are. 

" 1 hectare. 

1 square inch = 6-451UGG9 sq. cm. 
1 " foot = 9-2899083 sq. dcm. 
1 » yard = 0'830u071o sq. m. 
I ■ acre = 0-40467 101 liwftM* 
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• 4> How mar.y r 1 : : Tnrtres axe contained in 6 metres? 

/.#j How many decimetres are equiralent to 106725 
mi ;.. metres ? 

(6> lU-qnired the number of milligrams in 16 cb. em. o* 
water m^aaarfed at 4 C C. ? 

(7) How many millimetres and centimetres are repectir©* 
ly contained in 0.437 of a decimetre. 

(H) How many square centimetres are there in 15-* 
flffi are metres 1 
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How many square decimetres are contained in 
2 square centimetres ? 

Define the gram and litre. How many grams are 
ned in 1.725 kilograms ?. 

How many milligrams are there in a decigram ? How 
decigrams in a kilogram ? 

How many centigrams are contained in 2.567 kilo- 
? 

Bequired the number of milligrams contained in 5 
centimetres of water measured at 4°C. 

In an English inch are contained 25.8995 millimetres, 
many kilometres are there in a mile ? 

i A gallon is equal to 4.548 litres. How many cubic 
letres are contained in one pint ? 

Three pipes furnish respectively 80 litres, 45 litres, 
litres an hour. What quantity of water do they sup- 
gether in 24 hours ? 

XXXH1. Measurement of Area. 

5. The Unit of Measurement, by which we measure 
or Surface, is derived from the unit of Length. 
, if we take an inch as the unit of length, and con- 
t a square whose side is an inch, this Square Inch 
be taken as the Unit of Area, and the measure of 
jiven area will be the number of times it contains 
mit, in accordance with the remarks in Art. 58. 

t ABDG be a rectangle, and let the side AE be 
hes in length, and the side AG 8 inches in length, 

A B 



i 

1 \ 



D 
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Then, if the Unit of Length be an inch, the n 
AB is 4, and the measure of AC is 3. 



Divide AB, AC into four and three equal partBrespee- 
tivelv, and draw lines through the points of division 
parallel to AC, AB respectively. Then the rectangle 
ABDC is' divided into a number of equal fjuarei, each 
of which is a square inch. 

If one of these squares be taken an the Unit of Aret, 
the mensurg of the area of ABDC will be the number of 
these squares. 

Now this number is the same as that obtained by 

multiplying the measure of AB by the measure of AC: 

that is, maaBureof ABDC = 3x4 = 12; 

.■. urea of ABDC is 12 equare inches. 

Hence to find the area of a rectangle we multiply Sw 

measure of the length by the measure of the breadth, 

and the product will be the measure of the area. 

Ex. (1). A rectangular garden is 48 feet long and 25 
feet broad, what is its area ? 

Taking a foot as the ui.it of length, and therefore a tqaut 
foot as the unit of area, 

measure of the area = 48X25 = 1200 ; 
.■. the area ia 1200 square feel. 
Ex. (2). A rectangular board is 2 ft. 7 in. longaadl 
ft. 4 in. broad, what is the area ot its surface ? 

Taking 1 inch an the unit of length, and therefore 1 sqnwt 
inch aa the unit of area, 

measure of the area = 81 X16 = 490 ! 
.'. the area is 4% square inches. 
Or we might take 1 foot as the unit of length, and 
measure of area = 2^ xlJ=fl^-> = y =*! 

.'. the area is 8J square feet. 
Ex. (3). The length of the side of a sqrj 
ground is 40 yards, what is its area ? 
Taking 1 yard as a unit, o£ length, 

area = (49 X W) *<\- -s&s. - 1A»\ «\- -si*. 



Nora. — Observe the difference between the expres- 
sions 41) yard* tqwire anil 49 sqvart y<in:h, Tho former 
refers to a square whoso side ia 49 yards, and whose 
area is 2-101 square yards, the latter to a surface whose 
area is 10 square yards. 

Ex. (4). A rectangular bowling-green is 50 yards long 
and i'2 yards broad. Find the distance from corner to 
comer. 

By Euclid I. 47, we know that in a right-angled tri- 
angle the square on the side opposite the right angle is 
equal to tho sum of the squares oil the sides containing 
the right angle. 

Hence the square of Hie measure -of the side opposite 
the right angle is equal to the sum of the squares of the 
measures of the sides containing tho right angle. 
Thus in our present example, 
square of measure of distance from corner to corner 
= (56 X 66) -f (42 X 42) = 491)0 ; 
.*. distance is 70 yards. 

Examples, (exxi) 

Find the area of the rectangles having the following 
dimension s : 
(1) 7 ft. by 6 ft. (2) lajft.bylOft. 

IB) 22* ft. by 13J ft. (4) 5 ft. 4 in. by 2 ft. 8 in. 

H 17 ft. 6 in. by 8 yd. 2 ft. (6) 5 yd. 1 ft. by 4 yd. 2 ft. 
(') 12 yd. 2 ft. by 5 yd. 1 ft. 

(8) yd. 2 ft. 8 in. by 2 yd. 1 ft. 6 in. 

(9) 7 yd. 2 ft. by E yd. 2 ft. 6 in. 
Find the area of tho squares whoso sides have the 

" ' lengths : 

yd. (11) B7Jyd. (12) 17? ft. 

ijft. (H) 9 ft. 7 in. (16) 3 ft. 4 in. 

yd. 1 ft. 6 in. (17) lfl yd. 2 ft. 3 in. 

id the breadth of tho following rectangles, having 
the area and length : 
Area 176 sq. ft., lensth 11 ft. 
Area 71 sq. ft. 100 sq. iu., length fl ft. 8 in. 
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Note. — Papers, like carpets, are sold in strips, and if 
we know the width of a strip we shall know how many 
feet in length will he required to cover a given' surface. 

Thus, in the room tinder consideration, if the paper be 20 
inches wide, 

length of paper required =(752^-5-?!!) &= 4©* & =^1* 

Examples, (cxxiii) 
How many square feet of paper will be required for 
rooms whose dimensions are : 

(1) Length, 19 ft. ; breadth, 16 ft. ; height, 9ft.? 

(2) Length, 24} ft. ; breadth, 18} ft.; height, 10 ft. f 

(8) Length, 25 ft. 7 in. ; breadth, 19 ft. 4 in. ; height, 
9 ft. 9 in. ? 

<4) Length, 28 ft. 5 in. ; breadth, 18 ft. 7 in. ; height, 
9 fit. 6 in. ? 

Find the expense of papering rooms whose dimen- 
sions are : 

(5) Length, 18 ft. ; breadth, 14 ft. ; height, 8 ft. ; with 
paper 16 inches wide, at 20 cents a yard. 

(6) Length, 20 ft. 6 in. ; breadth, 17 ft. 4 in.; height, 9ft. J ' 
with paper 20 inches wide, at 10 cents a yard. 

(7) Length, 80 ft. 8 in.; breadth, 26 ft. 5 in.; height, 10ft. 
6 in.; with paper 2 ft. wide, at Sd. a yard. 

(8) Length, 26 ft. ; breadth, 21 ft. ; height, 10 ft. ; with 
paper 20 inches wide at 9(2. a yard, allowing for a fireplaot 
which is 5 ft. 8 in. by 4 ft., a door which is 7 ft. by 4^ ft* 
and two windows each 6 ft. by 8 J ft. 

Miscellaneous Examples, (cxxiv) 

(1) Find the cost of varnishing the floor of a room 14 ft* 
4 in. broad, and 15 ft. 6 in. long, at 20 cents per square juL 

(2) What will it cost to pave an area 146 ft. 9 in. long aal ] 
88 ft. 9 in. broad, at 86 cents per square yard ? 

(8) The area of a square garden is 4 roods 1 pole 29 qM 
yd. 6} sq. ft.; find the length of its side. 

(4) Find the length of the side of a square whose area ll 
1 ro. 26 po. 28 sq. yd. 4J sq. ft. 

(5) Find the expense of turfing a plot of ground, which ft 
vd. long and 100 ft. wide, with turfs each a yard lb 

and 1 ft. in breadth ; the turfs, when laid, oostiljl 
* hundred. 



) A square room, whose floor measures 82 Bq. yd. Isq.ft., 

j ft. 6 in. in height : find the expense of white washing 

eiling and walls at 5 cents per square yard. 

(7) It costs $99 to cover the floor of a room 8} yd. long 

!>? 6§ yd- wide, with carpet 2 ft. wide. Find the price of 

tie carpet per yard. 

(9) If the cost of papering a room 8} yd. long and G| yd. 
Wifle, with paper 2 ft. wide at id. per yard, be £.'i. 19a. %d.. 
fiu'i the height of the room. 

(9) A rectangular field, whose length Is 997 yd. 1 ft., con- 
tains 12 acres, 40S7 sq. yd. 1 sq. ft. Find the breadth of 
tie fluid. 

e there in a square Geld each side 

(11) The length of a room is 21 ft., and its height 10 ft. 
€ in., and the area of the floor is ^ of the area of the four 
mils. Find the breadth of the room. 

(12) What length must be cnt off a baard, which is 6j 
Inches broad, that the area may contain a square foot ? 

(18) What is the eiponse of papering a room 4 yd. 6J in. 
long, 8 yd. 11^ in. wide, and 8 yd. 1 ft. high, with paper 
lsl f a yard wide, at 12 cents a yard ? 

(14) How many stones, each 2 feel long and 15$ inches 
■wide, would be required to pave a square courtyard, whose 
Bile is 124 feet? 

(15) What is the cost of papering a room, 15 ft. long, 12 
ft. wide, and 10 ft. high, with paper j yd. wide, at 12J cents 

(1G) Find the cost of papering a room 21 ft. long, 13 ft. 
Wide, and 12 ft. high, with pnpei 2i ft. wide, at 15 cents a 
yard, allowing for a door 7 ft. high and 3 ft. wide, 2 win- 
dows each 5 ft. high and 8 it. wide, and a panelling 2 feet 
high round the floor. 

(17) The length of one side of a rectangular field is 572 
yards, and the area of the field is 50 acres 2 ro. 3'2 po. Find 
the length of the other side, and of the diagonal. 

(18) A rectangular field, 800 yards long and 150 brood, is 
separated into 4 equal parts by 2 bands of trees, 30 feet wide, 
parallel to the sides. How large will each part be, and what 
will be the area covered by the trees ? 

(19) A room, whose height is 11 feet, and length twice its 
breadth, takes 143 yards of paper 2 feet wide for its four 
Valla; how many yards of gilt moulding will be required? 



< 9D) TTim will aa tha cost of paintuuj A 
■■hog if i r^nan. wh.n«H lteight^Iaagtb. and hwartlh m BH 
itK MHtipr 

i he expense :f EHrpetinjf a roam 15 ft. 1 m 
!'-'cl' inil B it. 4 in- broad, with carpet tT inches « ' 
9S strata, per yard. 

I ae Bunt if 'jnrpetintr & rocia 10yd. S It. W 
. :.. bruud, with carpet Iji wide, UfLOBtJB 
lis aosc of uarpetiinr a. room II yd. kmg al 
vtrpet it 3j. a yard, be £13. Ifc, find thl w 
at* the itarpet 

■ ?ach 576 ft. lo»gai 
■ 7'iviny & cloister, which inc 
rectangular eonrt 4a '77 yd. long and 41 -93 yd. widftjw 
okiisEex being I2-45 ti. wiiie ? 

XXXIV Measurement of Solidity. 

228- The Unit of Measurement, by whici " 
snw the Volume of a Solid body or the Car 
resaeL ia derirtd from the Unit of Length. ThM, ii I 
we take an inch as the unit of length, and e» c 
cube, each of whose edges is so inch in length, tins I 
Cubic Inch may be taken as the Unit of Volume, and ; 
the measure of any given volume will be the number ol 
times it contains this unit. 

£29. Let ABDG be a rectangle, and let the side J 
be 4. kiehes in length, and the Bide AC 3 inches in length. | 




MKASUaEMEUT OF BOUDITT. 

lien ABCD will contain 12 square inches. (Art. 225.) 
Sow suppose we construct a number of blocks of 
1, perfect cubes, wbose volume is a cubic inch, and 
e one of these on each side of the squares in ABDC; 
a place another of the blocks on the top of each 
e first set ; and so on till we have piled up 5 layers. 
l we shall have constructed a rectangular solid, 
e length is 4 inches, breadth 8 inches, and depth 

s 6 inches. 
r the number of cubic inches in this solid we 
l the following way : for each of the squares 
BDC we shall have a pile of 5 cubic inches : there- 
; the number of cubic inches in the solid will be 
X 12 or 60. 

Hence we obtain the following Eule : 
To find the cubic content of a rectangular solid, find 
be continued product of the measures of the length, 
readth, and thickness, and the result is the measure of 
iie cubic content. 

Ex. (1). Find the cubic content of a rectangular 
iece of timber whose length is 47 ft., breadth 4 ft., and 
lie kn ess 3 ft. 

Taking a foot as the unit of length, and therefore a cubic 
x>t as the unit ol cubic content, 

measure of cubic content is = 47 X 4 X 3 = 664 ; 
.'. the cubic content is 664 cubic feet. 
Ex. (2). "What is the cubic content of a room whose 
ength is 22 feet 6 in., breadth 18 ft. 8 in., and height 
.0 feet 1 
Cubic content = (22| x 18J X 10) cubic ft., 

t= — VxV 1 — cub. ft. =4106i cub. ft. 
(8). A rectangular sheet of water, of uniform 
, is 430 yards long, 270 yards broad, and cuiitains 
7814800 cubic feet of water; what is its depth? 
EsduciuR the length and breadth to feet. 

Area of BUrface = (430 x 8 X 270 X 8) sq. ft. j 
-. depih = J - ,"*"* ft. =T ft. 



Examples- (nctv) 
Find the cubic content of tl • rectan pilar solids li 
dimensions are 

(I) 8 It, 7 ft.. 6 ft. (2) 10J ft, Bi 8,(11 
(8) 5 ft. 6 in., 4 ft. 8 in. .8 ft. 7 in. 
(4) II ft. 8 in., 9 ft. 10 in„ 7 ft. 5 in. 
(51 6 yd. 2 ft. 4 in., 8 yd. 1 tt. 7 in., 4 ft. 11 in. 
(8) How many bricks will he required to build a 

ft. long, 6 ft. high, and 18 inches thick ; each brick b 
9 inches long, i\ inches wide, and 3 inches deep t 

(7) A lake, whose area is 45 acres, is covered with to 
inches thick ; find the weight of the ice in tons, if a en 
foot of ica weigh 9'20 oa. avoird. 

(8) If 5ft) men excavate a basin 800 yd. long, 500 yd, 
wide, and 40 yd. deep in 4 months, how many men will ba 
reqtiirod to excavate a basin 1000 yd. long, 400 yd. wide, 
and 50 yd. deep in 5 months ? 

(9) A square block of stone, 2 ft. in thickness, is in oubil 
content 5 cub, ft. 21 in. ; what is the length of its edge ? 

(10) What weight of water will a rectangular cistern eon- 
tain, the length being 4 ft., the breadth 2 ft. 6 in., and the 
depth S ft. 3 in., when a cubic foot of water weighs IdOOra.f | 

(II) A block of stone is 4 ft. long, 21 ft. broad, and l{ ft. 
thick ; it weighi 27 cwt. Find the weight of 100 cutis 
inches of the stone. 

(12) A cubic foot of water weighs 1000 oz. Find tbt 
length of the side of a cubic vessel whose contents (water) 
weigh 4 tons 12 cwt. 3 qr. 10 lb. 7 oz. (112 lbs. = 1 cwt) 

{18} If 120 men can make an embankment f of a mile 
long, 80 yards wide, and 7 yards high, in 42 days, how many 
men would it take to make an embankment 1000 yards 
long, 86 yards wide, and 22 feet high, in 30 days ? 

(14) A rectangular cistern, 9 feet long, 5 ft. 4 in. wide, and 
2 ft. 8 in. deep, is filled with liquid which weighs 2520 
pounds. How deep must a rectangular cistern be, which 
will hold 3850 pounds of the same liquid, its length being 8 
feet, and its width 6 feet 6 inches 1 

(15) Find the cost of making a road 110 yards in length, 
and 18 ft, wide: the soil being first excavated to the depth 
of 1 ft., at a cost of If. per cubic yard : rubble being then 

laid 8 inobea de*p, at 1». per eaV\« -ju&,«a\ fgt««l " - 
top. 9 iaoliee, think, at 'i*. &A- V« «oM« ^isA. 
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(1) Find a number such that if it be added twenty-three 
lines to 37801 the sum will be 40203. 

(2) A person bought 500 yards of cloth at $3.20 per yard 
md retailed it at $3.35 per yard ; what was his profit ? 

(3; Find the H. C. F. of 372, 837, 248 ; and arrange tli4 
diree fractions J, \i, § i in order of magnitude. 

(4) A soldier takes 7920 x>aces in a march of 3} miles ; 
ind his length of pace. 

(5) Divide 9366 farthings into an equal number of sover- 
eigns, half-sovereigns, half-crowns and farthings. 

(6) Divide -14 by 7, 140 by .07 and -014 by 7000; add the 
'esults together, aud turn the decimal into a vulgar fraction. 

(7) Simplify the expression 7*57 X 36 — 2-345. 

(8) The polar diameter of the earth is 41707796 feet; re- 
luce this to miles. 

(9) If telegraph posts are placed 66 yards apart, and a 
nrain passes one in every 3 seconds ; how many miles an 
lour is the train running ? 

(10) If a person spends in four months as much as he 
jams in tliree, how much can he lay by annually, supposing 
hat he earns $420 every six months ? 

(11) How many steps does a man whose length of pace is 
12 inches take in 4| miles ? 

(12) Divide $13230 between 2 men, so that one may re- 
serve a third as much again as the other. 

(13) Divide -jsj— A~ W DV £ + £ ~~ i\ » an( i express 
he result as a decimal. 

(14) Find the value of 

(8j-2£)-g-tof j 

. at-i-li + i) 
nd express the result as a decimal. 

(15) Simplify the expression 1-3 X (2*4 + 7*5) + 2*364 - 
•697. 

(16) Reduce 11 ro. 11 po. 11 yd. to inches, and find what 
raction the result is of 3 acres. 

117) A ia to receive 61.25 a day every &a,y \\* ^wta^ 



and to forfeit f -60 stotj ftnr he is idle. At the endoi 
75 day* hia wages amount to 169.15 ; how many diji 
waa lie idle * 

fid) If 14 ma am <$o a pises of work in IS days of 10 
hours each, how many man can. do three times as nuuhm 
10 Jays of d hoars each £ 

\l$) If ^ of an esta^ is worth 17300, what is the rated 
-48 of die estate ? 

(10) jf v £, and C start on a tonr, each with *200inhii 
pocket* and agree to divide their expenses equally. When 
they return, J has 137-50, B $50-82, and C$16.71. Willi 
3«gnt A and JB to pay C to settle their accounts 7 



(31) Find the vara* of 

1*-t», , T 9X5 llj 
It-hA 6 OI 14x3 15 
and reduce to its lowest terms |fl?. 

(22) Express ae vulgar fractions in the lowest terms 
*l iM£5 and -0006125 ; and divide 11214 by 5*34 and 11214 
by -£*4. 

(23) What fraction is 7 cwt 4 lb. of 3 tons lqr. (longton)? 
How often must one go round a square field of 10 acres to 
run 1 mile 7 

(24) A gunboat's crew, consisting of a lieutenant, a gun- 
ner, and 15 seamen, captured a prize worth £399. 7*. ; the 
lieutenants share is 10 times and the gunner's share 8timei 
aa coach as that of each seaman. What is the value of each 
person's share 7 

(25) Extract the square root of 167*9616, and of tffr. 

(2f>) A clock which loses 4 minutes in 12 hours is 10 infa- 
ntes fast at midnight on Sunday. What o'clock will it indi- 
cate at 6 o'clock on Wednesday evening ? 

(27) The distance between two wickets was marked out 
for 22 yards, bat the yard measure was £ 9 of an inch too 
short ; what was the actual distance ? 

(28) What is the difference between simple interest, com- 
pound interest, and discount? Find the difference between 
the simple interest and the true discount on 11900 fori! 
7<nrs at 8 per cent. 

(29) What is the present worth of a bill of 1170 due in 1 
mo*,., reckoning money at 6% per annum ? 
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(30) Find the interest on $880 for 1J years at 4} per cent., 
aid the discount on $929.50 for 2J years, at 2 J per cent. 



(31) Simplify 



(l* of ±) 



J^ 

3 \^ 14 



e(^ of7 ) 



1-01015 

(32) Find the vulgar fraction equivalent to — .jrz — 

(33) "Winch is the better investment, the 3 J per cents, at 
II, or the 4 per cents, at 103 ? 

How much must a man invest in the former that he may 
have a yearly income of $4851, after paying an income tax 
af 2 cents in the dollar? 

(34) Two ships get under weigh at the same time for the 
same port, distant 1200 miles ; the faster vessel averages 10 
knots an hour, and arrives at the port a clay and a half before 
the other ; what will the latter vessel average an hour ? 

(35) Divide $87.50 between two men, so that one may 
receive half as much again as the other. 

(36) A man has $3430 stock in the 3 J per cents, at 83£ ; 
when the stock rises 2 per cent, he transfers his capital to 
the 4 per cents, at 98 ; find the alteration in his income. 

(37) The weight of the water contained in a rectangular 
cistern 8 ft. long, 7 ft. wide, is 93| cwt. If a cubic foot of 
"Water weigh lOuO oz., find the depth of water in the cistern. 

(38) If $3 is the discount off $333 for 2 mos., what was 
the rate per cent. ? What should be the discount off $333 
for 1 year ? 

(39) The height of a tower on a river's bank is 55 feet, the 
length of a line from the top to the opposite bank is 78 feet ; 
what is the breadth of the river ? 

(40) How many yards of matting 2*4 feet broad will cover 
a floor that is 27*3 feet long and 20*16 feet broad ? 



(41) Simplify the fraction 




Hofli-*ofli 


2 


3i 4i 


17 


2 + 111* 





"^irc. saak worth. $300, what 1 
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(55) A watch, which is 5 m. 40 s. fast on Monday at noon, 
2 m. 51 s. fast at midnight on the following Sunday : what 
L it lose in a day ? 

(56) The rent of a farm is 1720, and the taxes are 14J 
r cent, on the rent: find the amount of rent and taxes 
Jether ? 

(57) Three persons divide the cost of an entertainment 
longst them in such a manner that the first pays J of the 
lole, and the second J of what the first pays, and the third 
ys the remainder, which is $2.50 : what is the amount of 
a bill? 

(58) If an income of $1200 pays §18 for income tax, how 
etch must be paid on an income of $750 when the tax is 
tlf as much again ? 

(59) A invests $552 in the 3£ per cents, when they are at 
\ ; B invests $679 in the 3 per cents, when they are at 97. 
Lnd the difference of their incomes. 

(60) What is the cost of the carpet for a room, the dimen- 
ons of which are 21 feet long, 15 1 feet wide, a* <L2% cents 
ir square yard? N 

(61) Simplify: 

H , 3MJ 2 A . 2, 1 r\ -281 



\4i + 5J + 10i) X \2i ' Sftf F 



405 



(62) A regiment marching 3 J miles an hour makes 110 
eps a minute : what is the length of the step ? 

(63) How long would a column of men, extending 3420 
set in length, take to march through a street a mile long at 
le rate of 58 paces in a minute, each pace being 2 J feet ? 

(64) A street" being 850 feet long, and the width of the 
ivement on each side being 5 feet 3 in. find the cost of pav- 
ig it at 37 J cents a square foot ? 

(65) Two pipes together fill a cistern in 1 hour: one of 
lem alone fills it in 1£ hour. How long will it take the 
her to fill it ? 

(66) How many hours a day must 42 boys work, to do in 
5 days what 27 men can do in 28 days of 10 hours long ; the 
ork of a boy being half that of a many ? 

(67) At what rate will the simple interest on $125 amount 
► $13.12* in H years ? 

(68) What principal will give $616 simple interest in 5* 
sars at 6} per cent. ? 



».'■ :. v-ir »: ~Lmb»r .s "_t* i*?r -urnr. I :5:cc 4 ~-:his wje, |* 
■:-.i"7-7. ; -L. -vi^l-. u ;*. w~. i -I. :;:r~L r-xn %r- bag 
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"■? _"_r ii .:Lri^..7.:iI iii.. , -.:in: :n i stutl -3: znonev fo* 
i ■■-._■■ .-' ?.-'.«.: :'-. m:-Jia: :^ :L= ?.i^ie s-iiii for the same 
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(rjl; Simplify 



EXAMINATION PAP&Hd. 269 

t) A man owns ^ of a mine, and sells -1851 of his 
* ; what fraction of the mine has he left ? 

J] A and B can do a piece of work in 8 days, B and C 
do it in 12 days, and A> £, and C can do it in 6 days. 
dw many days can A and C do it ? 

I) A clock which gains 74 minutes in 24 hours is 12 
ites fast at midnight on Sunday. What o'clock will it 
ate at 4 o'clock on Wednesday afternoon ? 

>) Gunpowder being composed of 33 parts of nitre, 7 
tarcoal, and 5 of sulphur ; find how many pounds of 
will be required to make 30 lbs. of powder. 

I) What is the difference between Interest and Dis- 
t ? Which of the two is greater ? 

ad the difference between the Interest and Discount on 
9 for 43 mos. at 6ft per cent. 

r ) Find the difference between the true and bank die- 
ts on a note of $10400 due in six months, (days of grace 
ded) at 8% per annum. 

)) i of A's stock was destroyed by fire, J of the re- 
ider was injured by water and smoke ; he sold the 
jured goods at cost price, and the injured goods at a 
. of cost price. He realized $1155. What did he lose 
le fire. 

)) Having given that the weight of a cubic foot of water 
00 oz., and that the imperial gallon contains 277 '274 
) inches, find the weight of a pint of water. 

)) A room is 22 ft. 6 in. long, 20 ft. 3 in. wide, and 10 
in. high. Find the cost of carpeting the room at $1.20 
lare yard, and of papering the walls at 20 cents a square 



L) Simplify: 

•004 -*- -0005 



2-423 + 8-576 + 2-0001911 

2) The quotient in a division question equals six times the 
sor, and the divisor equals six times the remainder ; the 
e amount together to 516 ; find the dividend. 

3) Add together -60625 of £1 + -142857 of 14*. 10 id., 
if of A of £&. 5s. Id., and express the result as the 

mal of 27 shillings. 

V A olook gains &} minutes & u>?\ Vitro ?rosb> ^^ 



l( aiut be tha iMst tnmber of nUioi in ft i _ 
> admit of ill being drawn op 4, 3, 4, 5 or 6 deep, 
of iu hemg tinned into a aoLd squire I 

f 140 i* a proper discount off $360 for S monthi, 
"d b* th« li months interest on $300 T 



(101) Mcltiply 57875 Vy 759819, with throe tinea of molo- 
plication, and divide 123456 bj 63, using short division. 

(102) A. French metre = 10936 of a yard, and a centi- 
metre is the hundred part of a metre. Find a centimetre 
in decimals of an inch to 4 places. 

(103) A and B can do a piece of work in 4 days, B and C 
in 6j Jay .j, and A and C in 4| days. In what time can each 
do the work ieparately ? 

(104) Jf starts from C and travels towards D at a rate of 
6 miles per hour; two honrB afterwards N starts from C, 
anil going 10 miles per hour reaches D 4 boors before if. 
Find the distance from C to D. 

(106) Fin J the simple interest on $2738^ at 4 per cent, for 
n and 9 months ; and determine what sum will amount 

n 8 years at 6 per cent, compound interest, 
) FidJ the difference between the discount on $1022.50 
-lunthsst 1 P e( c( *' Qt - t el * QQ - ftu<1 tQe interest on 
Ifi months ftt 6 T>« ceiA. ^« •»». 

nnaa buy» a. oerteir. wunbu <* ««$** ■ 



any, and tbe same nnmber at 2 a penny ; she then mixes 
n and sells them at 5 for twopence. How much does she 

<r lose per cent. 
)8) A person, by disposing of goofls for (182, loses 9 per 
, "Wlist ought tLey to have been sold at to realise a 
ifitof7 percent.? 

fllM) Find the cost of papering n mom 14 ft. 6 in. long, 

■ ft. 7 in broad, and 12 ft. 3 in. high, with paper at 14] cents 

r square yard. In the room are 4 windows 4 ft. by 3 ft., 

" '8 6 ft. 6 in. by 2 ft. 5 in., and a fireplace 5 ft. by 4 ft. 

(110) The eiternal dimensions of ft box without a lid are, 

length 4 feet, breadth 8 feet, depth 2 feet, and the ihiekness 

of the tildes and bottom is the same, namely 1 inch ; if the 

(ost of a cubic yard of the material is 9j., and the cost o" 

making the boi = ,\ of the cost of the material, what will 

the box cost ? 



(111) Eight bells begin tolling together at the same in- 
stant, and they toll at interval of 1, 2, 3, 4, 5, 0, 7. 8 seconds 
respectively: after what time will they be again tolling at 
the same instant ? 

(112) Simplify 

i 

fn-t 



|ofH+Bf 



\~iT + rrii - T¥ o{ H 






(113) A, B, and a are partners. A receives two-filths of 
profits, Band C dividing the remainder equally. A'e 
me la increased by '8220 when the rate of profit rises 

from 8 to 10 per cent. Find the oapital of I! and ft 

(114) A railway train having left a, terminus at noon is 
overtaken at 6 P.M. by another train, which left the eame 
terminus at 1 p.m. If the former train hail been 10 miles 
farther on the road when the latter started, it would not 
have been overtaken till 8 p.m. Find the rates of the trains. 

o Turkish 6 per oent. stock 
t he gets for his money. 
When his stock hap rise]) tu lfil Iip sf'lie out, and buys £ : 10 
railway shares at -1'18, which pay dividend at the rate of 4J 
per cent. Find the alteration in his income. 

(116) If 6 men and 2 boys can reap 18 acres in 2 days, 
and 7 men and 6 boys can reap 33 acres it ' ' 
nil it take 2 men and 2 boys to reap 10 a 



I days, how long 
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fll7| The cost prioe of a. book ia $4.75, expanse o 
sate 6 '/-, profit 24 % ; what is tlie retail prioe 1 

(118) Bliow tbat the simple interest on $625 for 8 
at 7 % is equal to that ou $1093.75 at 8 f for 4 months. 

(119) One clock gains 4 minutes in 12 hours, and a: 
loses 4 minutes in 24 hours. They are set right at no 
Monday. Determine the time indicated by each cW 
when the one appears to have gained 16 J minntes on the 

(120) A rectangular court is 50 yards long and SO yartta 
broad. It lias paths joining the middle points of I 

site sides, of 6 ft. in breadth, and also paths of the earns 
breadth running all round it. The remainder is ooYWd 
with grass. If tile cost of the pavement be 12j) cents wr 
(square loot, and of the grass 70 cents per square yard, and 
the whole cost of laying out the court. 



(121) How many times does the 29th day of the DjciiitL 
occur in 400 consecutive yearB? 

(122) A creditor, agreeing to receive $281.25 for a debt, 
finds that he has been paid at the rate of 62j cents in ike 
dollar; how much was the debtl 

(123J A, B, and G rent a. meadow for $48. A puts in 10 
horses for 1 month, B 12 oxen for 2 months, and C 20 sheep 
for 8 months. How should the expense be divided, if tbo 
quantities eaten by a horse, an ox, and a sheep, during the 
same time, be in the ratio of 4, 8, and 1 1 

(124) If the price of 9760 bricks, of which the length, 
breadth, and thickness are 20 inches, 10 inches, and 121 
inches ren-pr c lively. Lu S '2 13. (Hi, what will be the price of 100 
bricks, which are one-tilth smaller in every dimension ? 

(125) How many yeara' purchase should I give for »n 
estate, so as to get 3J per cent, interest for my money? 

(126) How often between 11 and 12 are the hands of a 
clock an integral number of minute spaces apart t 

(127) A and B walk a race of 25 miles; A gives B 46 
minutes' start ; A walks uniformly a mile in 11 minutes, 
and catches B at the 20th milestone : find ifg rate, and by 
how much he lost in time and space. 

(128) A debt is due at the end of 4$ months ; J is paid 
immediately, and ^ at Oib oni ol % m?«ii.\y*-, wliau o 
the remainder to be ofcio.'* 



Leu ought 

■ 



• y.ilON pipers. 878 

(12B) A man, by selling out of a 8 per cent, stock at 99 
gains 10 per cent, on bis investment. At what price did he 
what was hie income, supposing that be realized 
115345 i 

{13*)) A tack is 8ft. long, 6 ft. 1 in. wide, 4 ft. 6 in. deep, 
ftud the number of gallons it contains, having given that 1 
I water weighs 1000 02., and that a pint of water 
weighs a pound and a quarter. 



7iofa^ r +3^ r T US 9/ \8~ r 6/'8 u *6 

of 68. 

(132) In a dormitory J^ of the boys are in the npper 
school, j of the remainder in the middle, and the rest, 8 in 
number, in the lower ; And the number in the dormitory. 

(183) The circumference of the fore. wheel of a carriage is 
8 feet, and that of the hind-wheel is 10 feet; in what dis- 
tance will the fore-wheel make 100 revolutions more than 
the hind- wheel ? 

(134) A and B receive (1.371 &' diguing a garden. They 
work at it together for 41 hours : B then left, and A finished 
the work in 31 hours. How should the pay be divided I 

(135) What are the two esact times when the hands of a 
Watch are equally distant from fig. III. J 

(136) In how many years will 8320 double itself, at 7j 
per cent, simple interest t 

(137) A person invests the present valne of £2358 due two 
years hence at 4 per cent, in gas -shares, which pay at the 
rate of nine per cent. ; ba gives £144 for each share of 4100 j 
what is bis annual income, and what rate per cent, doea he 
make of his money invested in the gas-shares I 

(138) At billiards A can give B 5 points in a game of 60, 
iiid G 10 points in 50 ; bow many points can B give in a 
game of 90 1 

(139) How much money must one invest in 8 per cent. 
Consols, when they are at 10 per cent, below par, in order 
to have an income of f2000 a year T 

(140) A level reach in a canal, 14 miles 6 furlongs long, 
Mid 48 feet broad, is kept up by a lock 80 feet long, 12 feet 
broai, and having a fall of 8 ft. 6 in. ; how many barges 
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might pass through the lock before the water in the upp 
canal was lowered one inch ? 



(141) Find the value of ?i of , x r^ of $5.67. 

(142) A can do a piece of work in 6 days, which d cju 
destroy in 4. A lias worked for 10 days, during the last 5 o 
which B has been destroying ; how many days must A no 
work alone, in order to complete his task ? 

(143) Two cisterns of equal dimensions are filled wil 
water, and the taps for both are opened at the same tim 
If the water in one will run out in 5 hours, and that in thi 
other in 4 hours, find when one cistern will have twice 
much water in it as the other has. 

(144) If 3 men, 4 women, 5 boys, or 6 girls, can perform 
a piece of work in 60 days, how long will it take 1 man, 2 
women, 3 boys, and 4 girls, all working together? 

(145) Two trains start at the same time from London and' 
Edinburgh, and proceed towards each other at the rates of 
30 and 50 miles per hour respectively. When they meet, it 
is found that one train has run 100 miles farther than the 
other. Find the distance between London and Edinburgh. 

(146) Two persons buy respectively with the same sums 
into the 3 and 3£ per cents., and get the same amount of 
interest. The 3 per cents, are at 75 : at what price are the 
3£ per cents. ? 

(147) Divide $1986.50 among A, B, and C, in the propor- 

■ • • • 

tion of 2*3, 115, and *524 respectively. 

(148) If for a sovereign one can buy 11 gulden 12 kreut- 
zers or 25*5 francs, and for one 20 franc piece 9 gulden 20 
kreutzers, how much per cent, is gained by buying French 
gold with English gold before buying German money? 

(149) Express 69 £ miles in metres, 32 metres being taken 
to be equivalent to 35 yards. 

(150) Find the cost of painting the walls of a square room 
14 ft. high and 18 ft. long, with two doors 8 ft. by 4, and 
three windows 10 ft. by 5, the amount saved by each window 
being £1 16s. 3d. What additional height would increase 
the cost by nine shillings. 



2\ 2^ -t- 3£ 
(151) Simplify -^r -V ""e^Tc^-V \ -V \ <&•{%« 



J) Two lines we 41 "06328 inches find 0438 of an inch 
_ = respectively. How many lines as long as the latter can 
cut on from the former, anil what will be the length of 
38 remaining line? 

(153) A and B start to run a race ; their speeds are as 17 
a 18. A runs 2J miles in 10 min. 48 «ec. ; B finishes the 
our Be in 84 minutes: determine the length of the course. 

(154) A boat's crew row over a course of a mile and a 
[Ttorter against a stream which flows at the rate of 2 miles 
.n hour, in 10 minutes. The usual rate of the stream is half 

an hour. Find the time which the boat would take 
usual state of the river. 
i5) A person pays one tax nf lOrf. in the £, and another 
per cent, on his income. Ilis remaining income is Mi5. 
ittt was his original income ? 
(ISC) A man invested S14350 in the V. S. 6's at 107J the 
brokerage heme: J% ; what will be his clear income after an 
.ucome-tax of 5% is deducted ? 

(157) A soldier has 6 hours' leave of absenco: how far may 
be ride on a coach which travels 111 miles an hour. Bo as to 
return to the camp in time, walking at the rate of 5 miles an 
boar? 

(158) Two trains start at the same time, the one from 
London to Norwich, the other from Norwich to London. If 
Ihey arrive in Norwich and London respectively 1 hour and 
1 hours after they passed each other, show that one travels 
twice as fast as the other. 

(15C) When £ 170 will purchase 4233 francs, what is the 
tour« of exchange between London and Paris ? And if 603 
[eld pieces of 20 francs contain as much pure gold as 400 
lovereigns, what is the par of oiehange between London and 
Paris? 
(160) A hollow cubical boi, made of material which is 1-8 
ihes in thickness, has an interior capacity of 60'653 I'ubio 
feet : determine the length of the outside edge of the box. 



.161) Simplify ( ft, of jJL_j +_^* 

(162) Gold of the value of .£423267 arrives from Australia; 
*bat is its weight in lb. avoirdupois, the price being £3. ISi. 
-■ i. troy? 




::" |7Tl.nt] B*j| 

-tli 7J percei 



cue filled with miiti 
• of 1 of spirit to 3 of wati 
is to 4 of water : wb«B the contents are mixed in ■ 

._ \i_t ':~._"_i zz' Tlij z__i- :ro. 
"■ At whit per cent, in advance of cost most t 
mark hat rood* so that after throwing off 20% of tin 
i prtca be may niii* a profit of 25 percent. 

(•earring a> legacy of 134510 invested 

a 6 per cents, at 101 t and the other half in 

5 per cents, at 8*i, paring brokerage at J % ; win! 
is did he secure tarn his legacy t 
_ t _!cerf work most be finished in 36 days, and II 
« set to do it, working 9 hoars a day ; but after H 
da;* it is found that only three- fifths of the work is done. B 
S additional men be then pat on, how many hours a dty 
will they all have to labour, in order to finish the work in 

(169) Of two stalactites hanging from the fiat roof of 
cavern, one is 1'03 inches longer than the other, and the 
shorter oue increases in length at the rate of 3-014 incites in 
a century. Find the rate of increase of the other, in order 
that they may be of the same length at the end of 120 years. 

(170) Two men A and B, start from Cambridge, at 4 ana' 
5 o'clock, a.m. respectively, to walk to London, a distance of 
60 miles; B passes A at the twentieth rail-.*.- cone, and reach- 
es London at 5 p.m. Whenwiil .1 irrive there? 



(171) Find the square root of 10747-46S9, and the cote 
root of 189119224. 

(172) A person can read a book containing 220 psges. 
each of which contains 28 lines, and each line on an average 
12 words, in 5J boors; how long will it take him to read I 
book containing 400 pages, each c\~ which contains a fi lines, 
awl each line on an average 14 words} 

(178) The whole time owsws'wlVj a\,i«;\fiYl» -5 
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ing at the rate of 20 miles an hour, in crossing abridge 

loads ; find the length of the bridge. 

If 20 men, 40 women, and 60 children receive 

iong them for seven weeks' work, and 2 men 

much as 3 women or 6 children, what sum does a 

receive per week ? 

Two clocks begin to strike 12 together ; one striken 
teoonds, the other in 25 ; what fraction of a minule la 
itween their seventh strokes? 

A speonlator bought 43 shares in a mine at 35}, and 
iuj till they dropped to 11J, when he sold out and 
with the proceeds 6 per cent, rut] way stock at 28 pre- 
find his annual income from the latter investment. 
Two clocks strike 9 together on Tuesday morning, 
Inesd.'iy morning one wants 10 minutes to 11 when 
ter strikes 11. How much must the faster be put 
tat they may strike 9 together on Wednesday even- 
How much ore must one raise, that on losing iJ in 
g and ■?, of the residue in smelting, there may result 
i of pure metal? 
If a population is noi 
20 and the deaths 1 i: 
tion become in 5 years ? 

,re two rectangular fields equal in area ; the 
945 yards and 1344 yards iu length, and the 
ide of the second is 1131 yards ; what is the length 
torter side, and how many acres are there in each 



The masters of a school are "0416 of its whole num- 

after 40 new boys Lave been added the masters lie- 
B7B of the whole. How many boys and masters 
before the new boys came ? 

Divide 8850 among 4 persons, so that B may have 
mes as much as A, G half as much again as A and B 
r, and D as much as A, B, "and C together. 

By selling a house for $3700 I lost 7J per cent.; 
□at I have sold it for to have gained 121 percent. ? 

Find the difference between the interest and dis- 
$1265 for 73 days at 6* ? 

A merchant sells tea to a tradesman at a profit of 

eut., but the tradesman bBconnuc; o. W&ro$\t ^b.^* 
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.96) A. person leaves $12670 to be divided among liis five 
dren and three brothers, so that, after the legacy duty 

been paid, each child's share shall be twice us great as 
b. brother's. The legacy duty on a child's share being 

per cent., and on a brother's three per cent., find what 
h will receive ? 

197) Two persons, A and B, meet to settle their accounts, 
las 3J years previously lent B $£J0 ; and B has a bill of 
50*50 against A y for which he is to allow nine months' dis- 
mt ; if the interest in each case is 4 per cent, per annum, 
At has B to pay A ? 

198) A grocer buys 4 cwt. 8 qr. 14 lb. of sugar at £1 16s. 
.per cwt. (long cwt.), and sells it at 4£<J. per lb.; how 
ich does he gain or lose per cent. ? 

199) If when 25 per cent, is lost in grinding wheat, a 
intry has to import 10000000 quarters, but can maintain 
•slf on its own produce if only 5 per cent, ba lost, find the 
antity of wheat grown in the country. 

[200) A man rows down a river 18 miles in 4 hours with 
> stream, and returns in 12 hours ; find the rate at winch 
rows, and the rate at which the stream flows. 



;201) Show that 

L + 1 8 



L + 



1 ] 9 

I •' + ' I 

2 + 1 4 + 



1 « 1 

3 + , 3 + - 



4+ 5 2+ l 

(202) A and B can do a piece of work in 6 days, B and G 
8 days, A, B t and C in 4 days. How long would A and 
take to do it ? 

(203) If, by selling an article for $38.25, 8 per cent, is lost, 
lat per cent, is gained or lost by selling it for $57 ? 

(204) A French metre contains 39*371 English inches: 
press to three decimal places an English mile in metres. 

(205) A tradesman marks his goods with two prices : the 
e for ready money, the other for 6 months' credit, the rate 
interest being 5 per cent, per annum ; if the credit price 
an article be $2.05, what ought its ready -mcm&ty ^toa to 




U and 11 fee*. find its depth. 



(211) Find the value of -867142807 of £10. 14*. 1A u 
rately ; and ahow that the error committed by neglec: " 
decimals of an order higher than the fifth is less tli 
wt ■ panaj', 

(212) The Bum of (327 is borrowed at the begmning at i 
year at Interest, and after 9 months have passed $400 mow 
is borrowed at a rate of interest double that which the forme* | 
sum bears. At the end of the year the interest o 
loans is 828.35. What is the rate of interest in each case! 

'213) A dealer purchases a liquid at 4*. the gallon, *nJ ' 
dilutes it with bo much water that, when he sella the com- 
pound at 3m. a gallon, he gains 20 per cent, on hi 
iT mucl * Wftter "" there in every gallon of the oompcuoS I 

(214) The diaeonnt o 

I the rate of interest. 
ft AsotrcLant lost a eargo at sea which he had in- 
l^tue broker offered him a auin of money for his loss, 
■he merchant refused as being 10 per cent. 
■•Hi value of his loss; the broker then offered $379 " 
•"* h * offered at fiist. and the whole atnoaut of 



i S-5G0.50 for 9 months is $16.5<J: 



hie loss, 

■low llie 
«379.T» 
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id offer was 6\ per cent, in excess of the Animated 
b. What was that value ? 

16) A man wishing to sell a horse, asked 25 % more 
. it cost ; he finally sold it for 15 % less than his asking 
», and gained $5.75. How much did the horse cost and 
t was the asking price ? 

17) If 15 masons, working 10 hours a day, can build a 
6 ft. high and 100 yd. long, in 6 days, how long will it 

7 masons, working 9 hours a day, to build a wall 9 ft. 
i and 140 yd. long ? 

18) A bankrupt's assets are $2700, out of which he pays 
ents in the dollar on half his 'debts, and 60 cents on the 
>r half. What is the amount of his debts ? 

119) If a ship containing 150 hhd* of wine pays for toll 
ae Suez Canal, the value of 2 bhd., wanting $30 ; and 
bher, containing 240 hhd., pays at the same rate, the 
te of 2 hhd. and $90 besides ; what is the value of wine 
hhd.? 

120) A picture-gallery consists of three large rooms ; the 
. is 20 yd. long, 20 yd. broad, and 6 yd. high ; the other 

are 20 yd. long, 20 yd. broad and 5 yd. high. Sup- 
ng the walls to be covered with pictures,' except the 
rs, which are 8 ft. high and 3 ft. wide, and of which each 
ii has two, what will be the number of pictures, the 
rage size being 8 feet by 8 feet ? 



_ ,.^_ 35 - 1*83 1 81 X -101 
U) Simplify - f -^ x - + -^- 

122) Find the square roots of 15376-248001 and g^g 

523) A general, after losing a battle, found that he had 
j two-thirds of his army left fit for action ; one ninth of 
army had been wounded, and the remainder, 2000 men, 
3d or, missing ; of how many did the army consist before 
battle ? 

224) A contractor sends in a tender of 920,000 for a cer- 
t work ; a second sends in a tender of $19000, but stipu- 
>8 to be paid $2000 every three months ; find the differ- 
e between tenders, supposing the work in both cases to 
inished in two years, and money to be worth 74 per cent 
iple interest- 
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(225) What sum of money most be left in order thai, aft* 
a legacy duty of 10 % has been paid, the remainder being 
invested in the Dominion 5 per cents, at 91 J may give a 
yearly income of $450, brokerage at J %. 

(226) If two boys and one man can do a piece of work in 
4 hours, and two men and one boy can do the same in 8 
hours, find in what times a man, a boy, and a man and t 
boy together, respectively, could do the same. 

(227) Show that the interest on $15840 for 8 months at 
8 per cent, is equal to the discount on $8696 for 15 months 
at 7i per cent. 

(228) A piece of work has to be finished in 86 days, and 
15 men are set to do it, working 9 hours a day ; but after 24 
days it is found that only three-fifths of the work is done; 
if 3 additional men be then pat on, how many hours a day 
will all have to work so as to finish the task in time ? 

(229) The interest on a certain sum at simple interest ia 
$360, and the discount (340 for the same time and rate. 
What is the sum ? 

(280) The breadth of a room is twice it* height and hall 
its length, and the contents are 4096 cubic feet. Find the 
dimensions of the room. 



(231) If 1 lb. of tea be worth 50 oranges, and 70 oranges 
be worth 84 lemons, what is the value of a pound of tea when 
a lemon is worth a penny ? 

(282) At a certain battle two-thirds of the defeated arm} 
ran away with their arms, five-sevenths of the remainder 
left their arms on the field, and of the rest seven-eights were 
missing, the remaining 500 being either killed or wounded. 
Find the whole number of the army. 

(283) If gold be at a premium of 20 per cent., and a person 
buy goods marked 135 dollars, and offer gold to the amount 
of 185 dollars, what change ought he to receive in notes, 6 
per cent, being abated lor ready payment ? 

(234) Show that the difference between the interest and 
the discount on the same sum for the same time is the 
interest of the discount. 

(235) I bought 20 lbs. of opium by Avoir, wt. at 55 cts. pel 
oz., ani sold by Troy wt. at 60 cts. per oz. Did I gain oi 
lose and how much? 

(23G) By investing a certain sum of money in the 6 pel 
cents at 91 i a man obtains an income of $320 ; what would 




KX*H IS AIIOS I'APLUS. 



ibtain by investing an equal <r 
i87) A tradesman makes i 
idy money on a bill of $-28 due i 







.! 12 months, receiving 
Find the difference between this sum and the pre- 
sent, worth of the debt, reckoning interest at 10 per cent. 

(238) M invests one-third of Ilia property in bant stock, 
one-siilh in Consols, and the remainder in railway shares, 
When he sells out he makes a profit of 6 per cent., 8 per 
Oent., and ^2 per cent, respectively on [he investments, and 
realise £6190. Required the amount of hia property 
originally. 

(239) Mr. A sent I3GS1 to his agent with instractions to 
deduct his com. at i\%, and invest the balance in fiour at 
V7.50 per bbl. If the cost of frpiglitage and insurance 
amounts to 8119, at what must the flour be sold per bbl, so 
as to make a profit of 20% ? 

(240) IIow many bricks, 9 inches long, 4J broad, and 4 
thick, will be required for a wall GO feet long, 20 ft, high, 

d 4 ft. thick, allowing Ci percent, of the space for mortar? 



il) What is the value of 

1+1 

•25of ,'t of j^ - ; ofBguineasf 

12) A work can be accomplished by A and B in 4 days ; 
i and G in 6 days ; by B and C in 8 days. Find in what 
e it would be accomplished by all working together. 

A man hired a labourer to do a certain amount of 
. , . a the agreement that for every day he worked he 
uid have 81-60, but that for every day lie absented him- 
self he should lone 60 cents. He worked twice as many days 
as he absented himself, and received on the whole 872- 
FLnd how long he was doing the work. 

(244) A legacy of 814(1"00 is left to three sons in the pro- 
— 'not 1. I, and 1 respectively: how mueh will each 






540) The price of gold in thin country is £ 3. 17i, lOjif. 
ounce ; find the least number of ounces which oan he 
used into an exact number of sovereigua, ami \\ie tsjhsAh;\ 
bo opined. 



(247| A merchant in Toronto instructed bisagralinlli 
treal to sell a consignment of flour at (7.50 per bind* 
invest tbe proceed* in Montreal bank stock al 1741, ■'-" 
pays half-yearly dividends of 7 %. If tlie mcrcluint'i I 
dividend is »445.50, and commissions of 1 % and t| 
•Unwed on the transactions, respectively, how manybr 
of flour were sold ? 

(248) State the connection between Troy and Ami 
weights. A ring weighs 1 dwt. 4 gr.. Bind is wo*" 
if luoO oF such rings be packed in a box w 
what would it cost to convey tbem 144 miles 
5a. per long [on per mile, insurance being demanded *l 
rate of j per cent. ? 

(249} How long will it be before $2500 put cut U 

riund interest at 10 per cent, per annum, will * 
1727.58J a* interest ? 
(250) Tbe breadth of a room istwo-thinlsof itoln 
three-halves of its height, and the contents a 
feet. Find the dimensions of the room. 



(251) Multiply 32856 by 121711. using 8 lines of vaUi- 
plication only. 

. 2-8 of 2*27 44-2-83 „ 68 of 8 

(252) Simplify — — r^^ + — r^r- of rr" 

V ' V y 1-136 T 1-6+8-8M 2-25 

(253) An agent received $21.70 for collecting a debts' 
SUm. What rate was bis commission ? 

(254) A man sells out of the D. S. 0's 5-20 of 85 at 93) ») 
realizes 825700. If be invest tlie proceeds in Eric B. * 
stock at 45, which pays a yearly dividend of B)%i +M* 
alteration in his income has ensued, brokerage on eatli « 
the two transactions being J% ? 

(255) A farmer bought a horee for a bill of *292, doe in ' 
month, and sold him for a bill of $348, due in 4 monlW- 
■\Vhal did he gain per cent., money being worth i\% ? 

(25G) A man and a boy are to work on alternate, dsyl •* 
a piece of work, which would have occupied the hoy 8H 
13 days. If the boy take the first day, the work will k 
finished half a day later than if the man commences. liw'- 
how long they would take to do it working together. 

(257) Two men invest $300 and $100 in a machine : u 
works 5 months for each of them; determine what <">" 
(BiiNt pay the oilier, \S Ui« wm&o. ksna isnwls 80 par eaw 
money by lalting ike, maekuus. 
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(458) A owes B 83725, »tid offers to pay him at a certain 
»te of discount instantly, instead of at the end of two years, 
when the debt will be due. B can place out the money, 
which he will receive, at 5 per cent, interest, and by that 
means Rain ?25 on the transaction. At what rate is the 
discount calculated ? 

(259) If 86 men, working 8 hours a day for 16 days, eau 
dig a trench 72 yards long, 18 wide, ami 12 deep, in Low 
many days will 82 men, working 12 hours a day, dig a 
trench 64 yards long, 27 wide, and 18 deep ? 

(860) A man discounts a bill of £190 drawn at i months 
at 60 per cent, per aun., and insists on giving in part pay- 
ment 5 dozen of wine, which he charges at 4 guineas a 
dozen, and a picture, which he charges at £19. How much 
ready money does ho pay ? If the cost to the man of the 
Wine and tbe picture be only one-fourth of the sum he has 
charged for thorn, what is the real interest the man has been 
charged ? 



(261) One-tenth of a rod is coloured red, one-twentieth 
orange, one-thirtieth yellow, one-fortieth green, one-fiftieth 
blae, one-sixtieth indigo, and the remainder, which is 802 
inches long, violet, what is the length of the rod ? 

(262) The discount on a certain sum due 9 months 
heuce is S20, and the interest on tbe same sum for the same 
time is S2U.75. Find the sum and the rate of interest. 

(263) Two persons, walking at tbe rate of 8 and 4 miles 

Chonr respectively, set off from the some place in oppoaite 
ctious to walk around a park, and meet in 10 minutes. 
Find the length of the walk round the park. 

(264) In a hundred yards race A can give B four and 
five yards start : if /( were to race C, giving him one yard in 
■ hundred, which would win ? 

(265) A man hnys an article and sells it again so as to 
gain 5 per cent. If he had bought it at 5 per cent, leas, and 
sold it for $1 lens, he would have gained 10 per cent. Find 
the cost price. 

(266) If the difference between the simple and compound 
, :n a sum of money for two years at 5 per cent, be 

$. ■ . find the mm. 

'.i'7) If 7 per cent, be gained by selling goods for $69.55, 
« ..at will be gained or lust by selling them for $61.75. 
(268) A draft on Dublin for ^360 oost Jl.736.10; what 
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was the course of exchange, com- charged at the rate of | par 
cent. 7 

(2G9) A banker, in discounting a bill doe in 3 months at 
8 per cent., charges 810 more than the true discount. Rod 

the amount of the bilL 

(270) A grocer mixes 18 pounds of cofiee at 30 censi t 
pound with 12 pounds of chicory at 5 cents a pound; at 
what price must he sell the mixture to gain 25 per cent ? 

(271) The following rule has been given to divide by 
8*14159 : " Multiply by 7, divide by 11, then by 2, and add 
jth of t Airth of the result." Find the error made in obtain- 
ing 1 -7- 8*14159 by this process. 

8 + 4 

(272) Prove that rr~k i* greater than } and less than J. 

(278) The estate" of a bankrupt (value $21000) is to be 
divided among four creditors, whose claims are, A'slofft 
as 2 to 8, B'b to Cb as 4 to 5, Cs to D's as 6 to 7. What 
must each receive ? 

(274) Which is the more profitable to buy flour at f(MiO 
on months, or $6.80 cash, money being worth 8 % ? 

(275) If 810.50 be a person's income tax at 1} cents on 
the dollar, how much in the dollar is it when his income 
tax is $12.25? 

(27G) If 9 tons 7i cwt. of iron be sold for $1260, and tbe 
gain on it be 20 per cent., what was the cost per cwt. ? 

(277) I send to my agent in Montreal $8060 to invest i& 
tea at 75 cents per lb. ; he deducts his commission of 2 per 
cent., and invests the balance. At what must I sell per lb* 
so as to make a clear profit of 25 per cent, after paying 
freightage $80, and insurance at the rate of J per cent. ? 

(278) A banker borrows money at 8 J ner cent., and pay* 
the interest at the end of the year ; he lends it out at 5 p# 
cent., but receives the interest half-yearly, and by this mean* 
gains $200 a year ; how much does he borrow ? 

(279) A dealer sends out 25Q lbs. of tea at 80 cents per lb. 
and allows 2} per cent, on the price for the expense of car 
riage. Supposing the whole amount of carriage to come t< 
$9.80, how much will the customer have to pay? 

(280) A plate of gold, 8 inches square and one-eighth o 
an inch thick, is extended by hammering so as to cover I 

» of 7 vards square : find its proper thickness. 
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(281) A man having a flock of sheep sold 8 per cent, of 
xem to A , 90 to B, 8£ per cent, of the remainder to C, and 
i) to D. He then had 550 left. How many had he at first? 

(282) The product of the 1st and 2nd of three numbers is 
76882 ; of the 1st and 3rd is 279152 ; of the 2nd and 3rd is 
15496 : what are the numbers? 

(283) Find the rate of 2 trains 150 ft. and 180 ft. long 
espectively which nass each other going the same way in 

5 sees., and going m opposite directions in 8 sees. 

(284) By selling tea at 72 cents a pound a grocer clears | 
►f Lis outlay. He then raised the price to 90 cents. What 
toes he clear per cent, by the latter price ? 

(285) A grocer buys If cwt. of tea at 60 cents per lb. and 

&£ cwt. of tea at 50 cents per lb., and mixes them ; he sells 
H cwt. at 55 cents per lb. : at what rate must he sell the 
remainder to gain 20 per cent, on his outlay ? 

(286) In England gunpowder is made of 75 parts nitre, 
10 sulphur, and 15 charcoal ; in France of 77 parts nitre, 9 
wlphur, and 14 charcoal : if half a ton of each be mixed, 
what weight of nitre, sulphur, and charcoal will there be in 
&e compound ? * 

(287) A ship 40 miles from the shore springs a leak, which 
ubnits 3 J tons of water in 12 minutes. 60 tons would 
^office to sink her ; but the ships pumps can throw out 12 
*>ns of water in an hour. Find the average rate of sailing 
tat she may reach the shore just as she begins to sink. 

(288) The receipts of a railway company are apportioned 

6 the following manner : 48 per cent, for the working ex- 
cuses, 10 per cent, on one -fifth of the capital, and the 
ttnainder, $32010, for division among the holders of the 
)st of the stock, being a dividend at the rate of 4 per cent. ; 
nd the capital and the receipts. 

S289) If the discount on a sum duo at the end of 2£ years 
ij- of the simple interest, at what rate is that calculated ? 

(£90) If a crew, which can row from Ai B in 63 minutes, 
m row from B to A in 55 minutes, compare the rates of the 
ream and boat*. 



(291) Simplify 
W 2 + I (*) 61 + fi*x8fr-7j 

it+(iixi4) 




,1 



(292) If 3 men and 5 women do a piece of work in 8 

which 2 men and 7 children can do in 12 ; find bow lui 

14 children, and 15 women working together will 

) A person possessing JJIOOOO, 8 per 
sells out when they are at 93j, and invests the proceed) in 
4 per cent, stock at 1U1 J : find the change in his iucorae, 
allowing £ per cent, commission on each transaction, 

men do -6(106 of a piece of work in 2-iabonri: 
how lone "ill C buys take to finish it, it being known that 8 
men and 7 boys have done a simiiiar piece of work in ! 

) A watch set accurately at 12 o'clock indicate 10 
es to 5 at 5 o'clock ; what is the exact time wlien tlie 
watch indicates 6 o'clock? 

(296) A does J of a piece of work in 20 days, and than 
gets B to help him. They work together for 2 days, when B 
leaves and A finishes the work in half a day more. How 
long would B have taken to do the whole ? 

(297) The wages of 6 men, 8 women, and 1 child amount 
to $84, a man receiving twice as much as a woman, snil ' 
woman three time? as much as a child. What will be tbr 
wages of 6 men, 2 women, and G children ? 

(298) If 6 per cent, be gained by selling a horse for 
6132.60, how much per cent, is lost by selling him for fill! 

(299) A person invests $6825 in 6 per cent, stock ai 91; 
he sells out $5000 stock when it lias risen to 93j, anil lis 
remainder when it has fallen to 85. How much doesh' 
gain or lose by the transaction ? If be invest the prodiife 
in M. B. S-, which pays a dividend of 12 per cent., at 11"' 
what is the difference of his income ? 

(800j The flooring of a room, 14 ft. 8 in. long by 13 ft. * 
in. broad, is composed of J in. planks, each 8 in. wids IM 
10 ft. long. How many will be reqnired ; and what will I 1 * 
the weight of the whole, if 1 cubic iuch of wood weighs ttU 



129-4947 

(801) Find the square roots of 4957-5681 and ~ ^f 

(302) At what rate will J157-5Q amount to 1189 in * 
years? 
(300) Two bills for $m.15 wbA Vl&^SI^ are due on thi 
Snd tad 22nd July reapeoUifaiv. ^NWiXaS^M-^iufcWila 
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ih July, interest being reckoned at the rate of 5 per cent. 
: annum ? 

304) If a cask contain 3 parts wine and 1 part water, 
w much of the mixture must be drawn off and water sub- 
tuted for the mixture in the cask to become half and half? 

(305) Three tramps meet together for a meal ; the first 
s 5 loaves, the second 3, and the third, who has his share 
the bread, pays the other two 8 half-pence ; how ought 
ey to divide the money ? 

(306) If the discount on a bill due 8 months hence at 7£ 
>r cent, per annum be $48.75, what is the amount of the 
11? 

(307) A began business with a certain capital. The first 
aar he gained 2u%, which he added to his capital; the 
scond year he 'gained 374%, which he also added to his 
ipital ; the third year he lost 40%, and now found liimself 
200 worse than when he began business. Find the capital 
ith which he began. 

(308) A man sells two horses for $100 each, and by so 
oing gains 25 per cent, on one horse and loses 25 per cent, 
n the other. What did the horses cost him ? Does he gain 
r lose on the whole ? 

(309) The difference between the interest and the discount 
a a certain sum of money for 6 months, at 4 per cent., is 
2 : what is the sum ? 

(310) A cistern without a top is 27 ft. long, 22 ft. wide, 
nd 6 ft. 6 in. deep : what will it cost to paint it inside and 
it, at 4J cents a square yard ? 



(311) Simplify 

(o) 8 - - divided by 1 + * 



1 " 1 

2 — g , . 4 + 



6 + * " 1 



3 + i 

... 5j - Sj -r- 1-fr + 2j 
W 4* - 3J + 2A- 

(312) Three-fourths the selling price of goods is 20% less 
tan cost. Find the gain per cent, at which the goods are 
.Id. 

(313) A. sum of money amounts in 10 yrs. at 1\% simple 
terest to $787}. In how many years ^VW. \\» wao\o& \r> 
W. 



IXASTTNATtOS PAPKKS.. 

(814) I spent 25% more than my income in a wrtiia 
year; foreacb or the nest four years I saved 6J% of it ltd 
then I had found that I had lived within it and had |5fl 
besides. What mis my income. 

(HI 5) A school rate of 5 mills per dollar and a genpnil 
purpose rate of 8 mills in the dollar produce* tax of $101.10; 
find the assessed value of the property, 

(816) A grocer lias 225 lb. of tea, of which he «*11b4S 
lb. at 72 cents per lb., and only gains 8 per cent. atiliii 
price. He now raises the price so as to gain 10 percent 
on the whole outlay. What is the pnee when raised ? 

(817) If I owe $2,000, to be paid in 4 months* time, tnl 
I pay $500 now. what extension of time oujjb t to be allowed 
me for the payment of tlie remainder, reckoning money to 
be worth 8 per cent, per annum simple interest t 

(818) A and £ ran a mile race ; at first A runs. 11 yaril 
to lit 10 ; but after A has run half a mile be tires and nun 
9 yards in the time id which he at first ran 11, B runninj 
at his original rate. Which wins, and by how much ? 

(810) A woman buys a certain number of eggs at 21 1 
shilling, and the same number at 19 a shilling; she miiN 
them together and sella them at 20 a shilling : how much 
does she gain or lose per cent, by the transaction ? 

(320) A room whose height is 11 feet, and length twi» 
its breadth, takes 143 yards of paper 2 faet wide for its font . 
walls : how many yards of gilt moulding will be required f I 



(821) Simplify 

41 + m-c 






inrt find their sum. 

(822) Simplify (-000 of £2. li. 8d. + 3-454 of £ 3. 6s.) X 6^. 

(828) Two boys, A and B, oome into school punctually 
by their own watches, which are quite right at 9 o'clock oa 
Monday morning. A'l watch gains two minutes, and ill 
watch loses a minute and a half every day : find how muuh 
later B will be than A at Friday afternoon school, 2 p.m. 

(824) Two gangs of B and 9 men are set to reap two fields 
of 86 and 45 acres respectively. The first gang works 7 
hours in the day, and the latter 8 hours. If the 6rst gone 
complete their wotk \n Vlfe^VaVsM -01*11-3 <&*i« W 
second gang aomplete tneixt't 



swillth* 





iS) A grocer buys some tea at 43 renin per lb. find soma 
> oeaU ; ta what proportion must ba mil them tl nit 
a he sells at 72 cents per lb. he ma; be making a pruiit 
>f 20 par eent. 7 

(826) A pays $3.60 mora tai than B, their incomes being 
sqiial : living in different towns, they are rated at 11 cents 
fcnd H cents in the dollar respectively : what is .i'» income? 

(327) A bankrupt can pay 40 cents in the $ ; if his assets 
were 1600 mora he could pay 45 cents. Find his debtB and 
his assets. 

(328) If apiece of work can be done in 50 days by 85 men 
working at it together, and if, after working at it for 12 days, 
16 of the men were to leave the work ; find the number of 
Says in which the remaining men could finish the work. 

(329) Alfred owed Robert, two-thirds of the amount that 
Robert owed Charles ; and to settle matters. Robert gave 
10J. to Alfred, who then paid Charles: what did Robert owe 
Charles ? 

(330) The length, breadth anrl height of a wooden boi are 
4 ft., 2} ft.. 8 ft. respectively. Find the cost of painting the 
Outside at li. 8d. a square yard. 

rl) Simplify 
8jXl ] ', + 4 A -BA 8| . 3 . X6JV _. 7 , 

and find their sum. 

(332) A man walks a certain distance, and rides back in 
8 hours 45 miu.: he could rida both ways in 2J hours. How 
long would it take him to walk both ways ? 

(383) I have to be at a certain place in a certain time, and 
I find that, if I walk at the rata of 4 miles per hour, I Bhall 
be five minutes too late, if at the rate of 5 miles per boor, I 
shall be 10 minutes too soon. How far have I to go ? 

(834) A, B, O, and D enter into partnership : A and B 
contribute $1890, B and $1590, O and U (1810, A and D 
$1610, A and C (1300 : they gain $1152 : what is the share 
of each ? 

(335) On a stream, B is intermediate to and equidistant 
from A and O ; a boat oau go from A to B and back in 5 hr. 
16 min., and from 1 to C in 7 hr. How long would it 
take to from C to A ? 

986} I have a certain sum of money wlietcntfo. ^ \«q * 
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certain number of nuts, and I find that if I boy at fie nwe 
of 40 for 10 cents I shall spend 5 cents too much ; if at to* 
rate of 50 for 10 cents, 10 cents too little. How modi 
money had I ? 

(337) If A has $38940 to invest, and can buy Toronto 
city 6°£ bonds at 98:, or Montreal Corporation Consolidated 
7 o stock at 117 J, how much will the one transaction be 
better than the other, brokerage being J% ? 

(338) What must be the face of the note for 3 mos. made 
on IStli Aug., so that discounted at 7£ percent, on the day of 
making at the bank the proceeds may be $14315 ? 

(339) If in a meadow of 20 acres the grass grows ate 
uniform rate, and 133 oxen consume the whole of the greet 
on it in 13 days, or that 28 oxen 5 acres of it in 16 days: 
how many oxen can eat up 4 acres of it in 14 days f 

(340) In a constituency, in which each elector may Tote 
for two candidates, half of the constituency vote for J, but 
divide their votes among B, C, D, JS 9 in the proportions of 
4, 3, 2, 1 ; of the remainder, half vote for U, and divide 
their votes among C, 1), E, in the proportions of 3, 1, li 
two- thirds of the remainder vote for D and Jfc/, and 540 dfl 
not vote at all ; find the order on the poll, and the whole 
number of electors. 



(341) Simplify 1* of 2 J + 6* - 2* + ^ + ||^) 

(342) Simplify U of 4 ^ m x * of 13 j_ of 5 j 

(343) When the New York gold market is at 104J, whal 
would I get for $2304.50 currency. 

(344) A person invests $9450 in 5 V per cent, stock, bo ai 
to receive an income of §787.50 ; what was the price of th< 
stock ? 

• 

(345) Two pipes A and B, would fill a cistern in 25 nun 
utes and 30 minutes respectively. Both are opened togethei 
but at the end of 8J minutes the second is turned off. I 1 
how many minutes will the cistern be filled ? 

(846) A man for 5 years spends £40 a year more than hi 
income. If lie, at the end of that time, reduce his expend] 
ture 10 per cent, in 4 years he will have paid off his debl 
and saved £120, "FmCi \\Ys mcom*. 

(847) The sum of £VTC la to\>e> <&i\a^«3&s&%Y&ifissC 



children, in snob a rnnnnpr Ibnl n Mum « inl 
sceive votrellipr a* Blilch n« two wiiitn-n, andn II 
a may together, receive JJiiiJ ; what will Lli.'j 4Mb 

be eqtial to G miles, and if a oithis 

i wl-i^Ii mi I., me, and a cubic metre of water 
9, find the ratio of ft kilogramme to a pound 

. »> 

B of soda find potash, dissolved in 2540 
k ap 080 grains of aqueous nnlplmria 
bt of the compound solution w„« *2H5 

fa u>d bow dimIi soda Mm 

assaming that iqnMm mlphflrii acid 
n tlie proportion of 4fj grains to 32, met 
a the proportion of 49 to 48, 
en. is 21 ft Ion-, 15 ft. 6 in. mOt, 10 ft. Mgft ; 
• 3 wiiiilijwi, the recesses of which reach to the 
ire 4 ft. >'i in. wide ; there ar« in it 4 doors, each 
L ami 3 ft. 3 in. wi.le ; Km fal f li m is 6 ft. wide 
a ; a skirting 1 ft. H in. deep runs round (lie 
ia expense U papering the room at 5 genu, a 



ANSWERS. 

Ex. (i), p. 6. 

(1) Seven; thirteen; forty-five; fifty-nine; three hnndrdl 
and twenty-six ; four thousand, five hundred and st " '' 
eight. 

(2) Ninety ; one hundred and ten ; two hundred mil 
seven 1 four thousand, three hundred ; four thousand mil 
thirty-6ii ; four thousand, three hundred and six. 

(S) Seven hundred and eighty; ail hundred anil nine; 
five thousand, three hundred and sixty ; two thousand »ad 
twenty ; one thousand, one hundred and one, 

(4} Thirty-six thousand, four hundred and ninety-seven; 
forty-nine thousand, five hundred and thirty-two ; ail 
hundred and fifty-four thousand, three hundred and twenty- 
one; seven hundred and forty-three thousand, two hundred 
and siity-nina. 

(5) Forty-five thousand; thirty- two thousand, sixhnmlred; 
seventy -five thousand, two hundredand thirty; five hundred 
thousand. 

(6) Eight millions, five hundred end seventy-two thousand, 
nine hundred and fourteen ; three millions, four hundred 
and sixty-nine thousand, two hundred and eighteen ; foot 
millions, six hundred and twenty-nine thousand, eight 
hundred and seventeen. 

(7) Nine millions ; twenty-nine millions j seven hnndreJ 
and fifteen millions. 

(S) Nine hundred and ten millions, three hundred an J 
seven thousand, two hundred and forty ; three hundred idJ 
seven millions, four thousand two hundred and five; three 
hundred and eighty millions, five hundred and three thousand 
and forty. 

(9) Two hundred and forty-three billionB, seven hundred 
and fifty-nine millions, two hundred and sixty-eight thou- 
sand, three hundred and forty-two ; three hundred and seven 
bilhons, four hundred and five millions, six thousand, W 1 " 1 
hundred and seventy. 
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890 



Ex. pi), p. 6. 



[) 9; 12; 17; 19; 

85 ; 88 ; 
62 ; 88 ; 
50; 15; 



27 
75 
22 



13 ; 16 ; 11. 

40 ; 26 ; 84. 
92; 68; 95. 
61 ; 49 ; 18 ; 90 ; 
608 ; 740 ; 990, 



44; 
74; 
28; 



78. 



28 
67; 
76; 

107 ; 180 ; 246 ; 372 
836 ; 747 ; 410 ; 913 ; 750 ; 884. 
818 ; 808 ; 206 ; 430 ; 512 ; 787. 
7845 ; 9637 ; 12000 ; 8400 ; 6003 ; 85040. 
5470 ; 8650 ; 8780 ; 1247 ; 4808. 
6004 ; 7022 ; 8500 ; 9047 ; 2017 ; 19402. 
70007 ; 60060 ; 14014 ; 70017 ; 12303 ; 16005. 
856728 ; 640842 ; 900000 ; 800040. 
18) 7000000 ; 457&6S ; 75806940. 

14) 815000000 ; 6040000 ; 8000700 ; 18000020 ; 700000002. 

15) 815674018008 ; 85600000520. 

16) 7000000000 ; 5800000600047 ; 8000000043007. 

17) 805005004006008 ; 53000053053. 

L8) 9000000000009; 90000000000900; 19000000019000: 
1000001001101. 



1. 



Ex. (iii) p. 9. 



I 



Twenty-eeren. fift Forty-nine. (3) Sixty-eight 
Seventy-three. (5) Ninety-two. 
One hundred and forty-four. 
One hundred and sixty-three. 
One hundred and ninety-nine. 
Six hundred and sixty-four. 
One thousand eight hundred and seventy-two. 
2. 

xxxvn. 

LXXXVIL 

CXLV. 

MDCCLXIII. 



\ 



(2) LTX. 
5) XCV. 
8) CLXXIX. 

Ex. (iv), p. 10. 

L) 11; 16; 20; 26. (2) 98. 

t) 60. (5) 1409. 

r ) 788. (8) 4971. 

)) 74338. (11) 2008. 

J) 1671. (14) 880. 

J) 88633. (17) 28206. 

)) 208. (20) 1163. 

n 12982. (23) 106384. 



(3) LXII. 
(6) CXXXIX. 
(9) DCCCXLVI. 



(8) 
(6) 
(9) 
(12) 
(15) 
(18) 
(21) 
(24) 



67. 

949. 

28406. 

8810. 

28493. 

18526. 

9289. 

59223. 
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25) 284271. 

28) 1848083. 

81) 8782272. 

84) 50888150. 

87) 112251. 



i} 



40) 227656697. 



7. 

29. 

35. 

66. 

8808. 

6222. 

2779. 

881. 

2042. 

51195. 

18467. 

1. 

9999903999. 

610. 

619. 



(26) 1450741. 

(29) 1979628. 

(32) 8476908. 

(35) 20826857. 

(38) 764368. 

Ex. (v), p. 14. 

(2) 8 

(5) 84. 

(8) 29. 

(11) 509. 

(14) 2112. 

(17) 61471. 

(20) 28828. 

(23) 46. 

(26) 6457. 

(29) 10999. 

(32) 60023. 

(85) 999000. 

(38) 8. 

(41) 593. 



(27) 680077891 

(80) 118494^ 

(33) 799819. 

(36) 1462129S 

(89) 1825947. 



19. 
54. 
45. 
82. 

4228. 

108. 

2761. 

82. " 

5780. 

1096. 

18378401 

99900000. 

26. 

159. 



(1) 

W 

(7) 
(10) 

(11) 
(12) 



Ex. (vi), p. 18. 

45. (2) 804. (8) 490. 

870* (5) 684. (6) 861. 

9273. (8) 11364. (9) 60 ; 75 : 175 ; 225 

635; 1016; 1270; 1397; 2540; 8890. 

9868; 148J2; 27137; 29604; 1233500; 17269000. 

836861; 411719; 449148; 1871450000; 

2994320000000. 



i 

(10) 



845. 

1820. 
8815. 
1546992. 



I 



4) 

[7) 

(10) 
(12) 

(14) 



173432. 

872302. 

89342154. 

152847420. 

848087421500. 

8840400440. 



Ex. (vii),p. 19. 

(2) 1073. 

(5) 8000. 

(b) 80086. 

(11) 7417784. 

Ex. (viii), p. 20. 

(2) 123904. 



(5) 2274048. 
(8) 512121*22. 



(3) 1620. 

(6) 13734. 

(9) 93940. 

(12) 679826952. 



(3) 409354. 
(6) 2667640.' 
(9) 8197CC614 



(11) 58376823669. 
*\*S *»«nWi»744. 



AN8WEB8. 



6O9485012763918. (17) 

703004503. (19) 

8454309838. (2l) 

611103461G7. (23) 

24259854428. (25) 

13575555747. (27) 



1842670585100a 

8590386740. 

4930038124. 

1407009621. 

248155914760. 

249493596792. 



Ex. (ix). p. 21. 
8840. (2) 1909680. (2) 1121111043844000. 

Ex. (x) p. 21. 



) 225. 

) 8249. 

) 7569. 

) 56169. 

) 622521. 

) 15625. 

) 804357. 

) 45118016. 

) 961504803. 



(1) 576. 

(5) 4761. 

(8) 10000. 

(11) 890625. 

(14) 1331. 

(17) 103823. 

(20) 1000000. 

(23) 156590819. 

Ex. (xi), p. 24. 



(3) 1600. 

(6) 5184. 

(9) 12996. 

(12) 804609. 

(15) 2197. 

(18) 814432. 

(21) 16974598. 

(24) 348913604. 



3. (2) 

14. (6) 

108. (10) 

56285. (14) 

5104. (18) 

5G169. (22) 

$17649. (26) 
3469805. 
5642300741. 
JU0071. 



1) 3426. 



8. 

14. 

13. 

241248. 

17553. 



(3) 12. 
(7) 24. 



(4) 

(8) 



11. 

103. 



(11)[ ^28. (12) 1082. 

(15 



15) 458097. (16) 7589523. 
(19) 24000729. (20) 2019. 
5678094. (23) 4348432. (24) 5072. 
891525. (27) 89876548. (28) 30207. 
(30) 68274025. (31) 472304974. 
(83) 8462974231. (34) 90807. 
(36) 29970. 



Ex. (xii), p. 25. 
(2) 6487. 

Ex. (xiii), p. 26. 



(3) 64008924. 



S826. (2) 241987. (3) 2162558. 

1749864. (5) 1243904 (6) 500603. 

79267440. (8) 81)6547. (9) 659872. 

444513674545. (11) 6947544611. (12) 800749020046?. 
2181962, 1421308, 1065981. 
B10218774, 206812516, 155109387. 
18770459182, 9180306088, 0885229566. 
1086784, 681611b, 5169880. 
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(17) 196850840, 122719275, 1090888001 

[18) 46918400, 29820850, 26068000. 

19) 1188764, 724668, 664279. 

20) 4224924, 2688588, 2464589. 

(21) 962841116, 612898892, 561865651. 

Ex. (xv), p. 28. 

(1) 8,9. (2) 2,8,4,8,9, 
(4) 2, 8, 5, 10. (5) 2, 8, 4, 8, 9. 



(7) 2,4,8. (8) 
(10) 2,8,4,5,8,9. 



6. 



(8) 8,5,9.11 
(6) 8,5,9. 

(9) 2,8,4. 



(11) 2,11. 

Ex. (xvi), p. 29. 

(1) 2, 8, 8. (2) 2, 2, 2, 8. 

(4) 2, 2, 2, 2, 2. (5) 2, 2, 8, 8. 

(7) 2,8,7. (8) 3,17. 

(10) 8,19. (11) 2,2,8,8, 

(13) 7, 13. (14) 8, 8, 11. 

(16) 8,5,7. (17) 2,2,8,8,3. (18) 2,2,2,2,?. 



8) 
<6) 

W 
(12) 

(15) 



8, 8, 8. 
8,18. 
2, 3, 8, 8; 
5,17. 
2, 2, 5, 5. 



(19) 



(25) 
(27) 
(29) 



2,2,8,11. (20) 

2, 2, 2, 2, 2, 8, 8. (22) 

8, 5, 5, 7. (24) 

8, 8, 8, 8, 8, 8. (26) 

2, 2, 2, 2, 3, 8, 3, 8. (28) 



2, 2, 2, 2, 2, 2, 2, 8, 8, 5. 

Ex. (xvii), p. 29. 

(2) 9806. 

(5) 420077. 

(8) 11976096. 

(11) 48482280. 



2, 2, 2, 2, 11. 
2, 2, 2, 2, 8, 8, 8. 
5, 5, 5, 5. 
8, 8, 8, 87. 
2,2,2,2,2,5,11. 



(1) 4858. 

(4) 805892. 

(7) 8104199. 

(10) 4342856. 



2472. 

42870218. 
(7) 74232657. 
(10) 480876. 
(18) 87296. 



Ex. (xviii), p. 80. 

(2) 452736. 
(5) 8642984. 

14287262. 

8781076. 



<8 i 



(ii 



(8) 
(12) 



8 

(9) 
(12) 



147474. 
1594482. 
32661000. 
10188680000 



41798082. 
42765828. 
204074. 
784978. 



Ex. (xix), p. 81. 



L) 94, rem. 14. 

\) 18578, rem. 17. 

(5) 105681, rem. 85. 

(7) 849, rem. 20. 

(9) 11447, rem. 72. 

(11) 10005, rem. 8569. 



(2) 11860, rem. 86. 

(4) 878, rem. 22. 

(0) 844380, rem. 85. 

(8) 2892, rem. 184. 

(10) 965816, rem. 718. 

(12) 10000821, rem. 1812. 



ANSWERS. MO 

Ex. (xx),p. 82. 

6, rem. 18. (2) 86724, rem. 11. 

8, rem. 9. (4) 20174, rem. 18. 
'8, rem. 22. (6) 21074998, rem. 25. 
19, rem. 23. (8) 246925, rem. 21. 
!9, rem. 7. (10) 129295, rem. 83. 
i5, rem. 19. (12) 4286, rem. 57. 
13, rem. 72. (14) 504, rem. 128. 
*7, rem. 207. 

Ex. (xxi), p. S3. 
(2) 472369. (3) 624. (4) 8012. 

xamination Papers. (Page 40.) 

(I.) 

illions, two hundred and thirty-seven thousand, 
and ninety six; 653812. 

(3) 7829. 
; 15362894. (5) 935977 ; 7429. 

(H.) 

; four hundred and two millions, fifty thou- 
dred and seven. 

9. (3) 26438313; 99914800. 
rem. 58. (5) 1175427 ; 130603. 

(HI.) 

llions, ten millions, two hundred and one thou- 
mndred and one ; 1023001 ; 10011224402 ; 

8344 ; 157791883 6. (3) 2237069, rem. 11. 
199. (5) 5226, rem. 83. 

(IT.) 

(2) 7482229, rem. 98. 
, 7 ; 2, 8, 13 ; 2, 8, 19. (4) 12000590. 

I. 

(V.) 

178, rem. 5346. (2) 88652792964. 
, 5 ; 2, 8, 3, 5 ; 2, 3, 8, 7. 
dm; olxxviii. (6) 12000. 
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Examination Tapers. (Page 49). 

(I.) 

(1) 8827. (2) 85 times. (3) 44496 rails. 
(4) 7. (5) 84, 36 and 132. 

(II.) 

(2) Bags of 1, 2, or 8 bu. each ; bins of 300, 150, or 200 

■ bu. 



(3) $1650. (4) 60min. (5) 982832. 



(IH.) 

(1) 1, 2, 3, 4, 5, 6, 8, 9, iO, 12, 15, 18, 20, 24, 25, 30, 36, 
40, 45, 50, 60, 72, 75, 90, 100, 120, 150, 180, 200, 225, 300, 
; 860, 450, 600, 9u0, 1800. 

(2)29. 

[ (?) 8391 and 2699 are prime ; 14787 and 1477 are com- 



(4) 60 hours;. A, 300 mi.; B, 240 mi.; 0, 180 mi. 

(5) 40 grains. 

(IV.) 

12) 203. (8) 9} mi. (4) 70560. 

(5) 24 firkins. 

00. 

(2) 60. (3) 8 and 6. {4) 44 times ; 9284 trees. 

(5) 3366000. 

Ex. (xxvii.), p. 54. 

W -fr (2) A- (3) h (4) i. (5) *. 

(«) i- (7) «. (8) &,. (9) fif. (10) U. 

^ Ex. (xxviii), p. 55. 

a) n u- (2) §t. m. a- (3) nh m, m- 

U\ 1QQ. IH <U 3 8 (R\ 408 63 364 4 5 5 

W ?*$> £f$> 2T^» *?<*• \°) tt¥> 7T¥» 7T4-> ttt. 
(") 48 > !$> H* $%' (?) tVsV tVW» iMtf> T^fxr- 

Ex. (xxix.), p. 56. 
The fractions are arranged in descending order. 

(i) t A. 4- (2) 4. i, «• (3) » , 9 t. 4f 
(*) A. +4. A- (6) A. & H- (6) *» *» iV- 
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Ex. (xxx), p. 66. 


■ 


(1) if 
(6) if 


(2) If (8) Jf (4) 
(7) ilif (8) if|f (9) 


if («) M 

2 2 31 




Ex. (xxxi), p. 57. 


i 

1 


(1) A- 

(6) AV- 


(2) AV (3) rfr- (4) 
(7) AW (8) ,fc. (9) 
Ex. (xxxii), p. 59. 


AV Wife- i 

1016 


(1) A- 

(6) AV*. 


(«)l«f- (»)f (4) 
(7) i»f (8) AV (9) 


AV («)%• 

fiO 




Ex. (xxxiii), p. 60. 




(l)f 
(6) If 


(2) f (8) T V (4) if (5) f 
(7) If (8)f (9) |f 1 




Ex. (xxxiv.), p. 61. 




(1) •!. 

(6) 42^. 


(2) 4r • (8) iff' 

(6) 8 T VA- (7) 31 AV 


/JX 1 730U 

vv iooo 
(8) 928f4- 




Ex. (xxxv.), p. 62. 


• 


(1) 1AV 

(5) 48f 
(9) 88&. 


(2) If- (8) lffSf 
(6) 178f (7) 5^. 
(10) 2,V (11) 8||. 

Ex. (xxxvi.), p. 63. 


(4) 65f 
(8) 12^ 
(12) iff. 


(1) 27f 
(6) If 


(2) 744. (8) 718|. 
(6) 4. (7) 2f. 

Ex. (xxxvii.), p. 64. 


(4)H- 
(8) 26. 


(1) A* 
(5) 8f 


(2) tH- ( 8 ) A- 
(6) 142J. (7) 8850£. 

Ex. (xxxviiiif, p. 67. 


(4)tAtt 
(8) 66. 


(1) 1A- 
/f ») 2|f 


(2) AV W If 

(6) «. W W 

(10) «• 


(4) Iff 

^\IA- 



(*>!• 


(8) 20|gJ. 


(12) f . 


(8) i, n- 


(6) 11 >*, 20. 


(0) 7*. 


(12) 1|, 1J. 


(15) 1, |. 


(18) 14,%. 


(21) f 
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Ex. (xxxix.), p. 68. 

(1) »• (2) A- (3) 1A- 

(6) 5|f. (6) f (7) m. 

(9) ltf,. (10) 1H. (11) 7^. 

Ex. (xl.), p. 68. 

(1) l|f (2) 1&, |J. 

(4) |f, W» »• <*) H- 

(7) V.V *• (8) 8 
(10) 8. (11) lOftf. 

(W) f, / T . (14) |», If. 

(16) 5, 18. (17) 66. 

(19) *f. (20) 1. 

(22) |}|. (28) 2. 

Examination Paper*. (Page 71.) 

M 

(5) #40). (8) friVr- (4) #18860. (5) 8?J and f J. 

(H.) 

0) If, ». A. A- (8) AVt»- (5) Ship, 124000; 

Ctego, #86000. 

(in.) 

(2) fl8f . (4) ti i§*. («) A, 20 ; B. 48 ; 0, 84. 

(IV.) 

(2) |f. (8) 84 A. (4) Hone, f 120 ; Carriage, 1106 ; 

Sani«i,t26. (0) A, #4884; B, #1474; C, #8080. 

(V.) 

(2) 8ff. (8) 82015; 465 (iheep; 890 calve*; 806 pig*. 
(4) #180. (6) 18 ft. 

(VL) 
<»A. A, A^ (8) 1. (4) 840. (5) A ft. 

(vn.) 

(3) 81888,, A- (8) 1000000. 

(4) 80min.: A, 6 time*; B, 5 time* ^C, 4 times; 

(*)A,A;B,A;0,M;D.+». 



AMSWEBS* 

(vm.) 

(2) | ; fa (8) 86. (4) 80 min. ; 45< 

8600 rods ; 8000 rods. (5) « 252. 

Ex. (xli), p. 76. 

(1) i (2) i (3) J (4) f 

(5) xAftv («) **?8ro (7) V (8) a - 

(9) 13*oojl (io) lo oooi (11) -9 (12) •£ 

% ' 8500 X ' 1000 V ' V ' 

(18) -4579. (14) -003. (15) 172-95. (16) • 
(17) -025679. (18) 8-25793. (19) -0019. 

Ex. (xlii), p. 78. 

(1) -7. (2) -2464. (8) -001' 

(4) 758-279832. (5) 885*260863. (6) 8741 

(7) 6964-72672. (8) 970*17047. 

Ex. (xliii), p. 79. 

(1) 61-211. (2) 1-543. (3) 48-2298. 

(5) -0607. (6) 579-1274. (7) '0000014. 

(8) -004385. (9) 9'9998. (10) -00101. 

Ex. (xliv), p. 81. 

(1) 85-25. (2) 18-9326. (3) -10 

(4) -00041588. (5) 12-08980432. (6) -9. 
(7) 14977-92625425. (8) -0000465131. 

(9) -057740898828045. (10) 203-175662750 
•00984126. (12) 1-01. (13) • 
-15205806. (15) -1009981674. (16) 2 
150-0625. 

Ex. (xlv), p, 85. 

(1) 12. (2) 14400. (8) -001 

>) 43-078. (6) 10(K 

00C 




(4) 12700. (5) 43-078. (6) 

(7) 480. (8) 147. (9) 

(10) 98-476. (11) -0065839. (12) 876 

(13) -0000771039.(14) 299846000. (15) -201 

(16) .2469800000. (17) 8596. (18) -00C 

(19) 1290. (20) 859. (21) 457' 

(22) 76.871. (23) 905741000. 

Ex. (xlvi), p. 87. 

(1) 28.28126. (ft V\mWV «\ 

(4) 88J35-448... W -OBm. V$\ 



AMWSB8. 
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Ex, (xlvil.), p. 87. 

L) 26-6/54875. (2) -001 0002476. 

I) -00001614. (6; J75-O8i/00875. 

7) 164468-76. (Hj 26000000. 
[)) '0000006006006. 

Ex. (xiviii.), p. 88. 
(1) 18478-260. (2) -249. 

(4) 8668146-964. (6) -096. 

Ex. (xlix.J, p. 92. 

(2) -44. (8) -867142. 

(6) -02480. (7) '623800. 
(10) 2-846. 

Ex. (1.), p. 06. 

(2) -002521. 
(5) 20-38702. 
(8) 426*104. 



(1) '86. 

(5) -(ioi. 

(9) ^01286. 



(8) 14408-8. 
(6) -0000026. 
(0) -00001. 



(8) -092. 

(Q) 82714-286. 

(4) -oi. 

(8) -210. 



(1) '09484. 
4) 285-104. 
r 0) '0874. 
,10) '928. 



» rftr 



Ex. (li.) t p. 96. 
Jix. (111.), p. 07. 



W tWr 



(8) 1056905. 
(0) 1-011. 
(0; 170-8367. 



< 4 > iViV 



»»»Ar (•>*«»• ro*»M- 

• Kx. (liil.), p. 09. 

I) lff'8486. (2) 20'5J002025. (8) 1 -7780062. 

I) -0206724$. (0) ao|jf. (6) 3 J8 ff . 

Examination Papon. (Pago 00.) 

>) ltt (4) 268 time*; }. (6) '0000006 and 0000000. 

(II.) 

i) v» ( 6 ) ' 7142 - 
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(m.) 

'2) $816f (8) 18; (8000. (4) |282}. (5 

(IV.) 

(2) 121.60. (S) 425, (4) 4000004-00000010000 
Boventy-four millions, three hundred and six, as 
millions and seven trillionthfl. (6) 82$ yd. 

(V.) 

(2) liUHv- (8) 10*7608 miles. (4 

(5) 4,8192.28*; £,|145.G8 J; C, 1110.94$. 

(VI.) 

(8) $341. (*) 8141592. (5) -0C 

Ex. (lv.), p. 106. 

(1) 14. (2) 28. - (8) 82. (4) 

(5) 297. (6) 845. (7) 827. (8) 

(9) 440. (10) 836. (11) 6031. (12) 
(18) 28456. (14) 72500. (16) 2081. (16) 
(17) 6678. (18) 487962. 

Ex. (lvi.), p. 106. 

(1) 4-1. (2) 16-79. (8) -95. (4) 
5) -25. (6) -027. (7) 181-81 (8) 
(9) 210-75. (10) 187-65. 

Ex. (lvii.), p. 107. 



(1) 4-4721. 
(5) -4110. 
(9) 4-0806. 


(2) 5-4772. 
(6) 1264. 
(10) -9999. 


(8) -9486. 

(7) -0252. 

(11) -5025. 


(4) 

fa 
(12) 




Ex. (lviii.) 


, p. 108. 




0) f 
(6) Hf- 

(9) 8fr. 
(13) -7905. 
(17) 8-7649. 


(2) A. 
(6) 2*. 

(io) el. 

(14) '6454. 


(8) 11 

(1) 2f. 
(11) 4* 
(15) 2-5298. 


8 

(W) 
(16) 




Ex. (lix.), 


p. 110. 




'"> 16. 


(2) 82. 

(6) 64. 

(10) 99. 


(8) 42. 

(7) 84. 

(11) 80' 


(4) 
(8) 

(W) 
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Ii (U)fP' H8. 




4008. 



(1) '7ft. 

8> ♦ 

8*820. 

-808. 



881. 

[0) 179. 

'lo; 679. 

14) 708. 

[18) 8705. 



B07. 



(8) 

(7; 4W. 

(11; 4.8. 

(10) bdtt. 



(») 

(vi) bin 

(10) 612, 



670. 
108. 






8 



87. 
64. 



Ex. (Ixl), P- ll 8 * 

(8) *804. (8) 8002. 

(0) II (7) 7| 

(10) '495. (11) 2 510. 

(14) '098. (16) 1*000. (10) 1*478. 

El. (lill), p. 118. 

(8) 0*8. 



(4) 

(H) 
(12) 



it 

1 -709. 
•822. 



45. 
(0) 8 1. 

Ix. 0x111), p. 117. 



(4) 18. 



0)18; 80; 86; 47. (2) 108; 270; 616; 845. 

8406 $ 4800 ; 2762 ; 10685. (4) 72 ; AH ; 94 ; 106 ; 108. 
960; 1228; 4258; 14087. (0) 41880; 108870 ; 805978. 



M 1$. b\d. 
44. 8k 8|4. 



121. 10#. 14. 
481. 12f. 94. 
489. 9$. 8J4. 



(8) 49 J4. 
(8) 



Ex. (IxIt), p. 118. 

(2) 48|4. 

(5) 9«. UJ4. (0) 10*. 0]//. 

f8) £891. 19«. 414. (9) 1604. 19«. Id. 

Ix. (lxr) t p. 130* 

(2) £81. 8f. 04. (8) £82. 16#. 24. 
5) £28. 18*. 8(4. (0) £88. 18*. 4 id. 



[8) £82. Of. 64. (()) i'109. 6*. Id. 
*181, 18*. '54. (11) £240. 19*. 74. (12) £108. 11#. 
PQ £200. 17«. Hid. (14) £220. 0*. 9J4. 

48608. 17#. 04. 

Ex. (Ixrl), p. 123. 



£88. 8f« 04. 
(0) £8. 18*. 114. 
14#. 1{4. 
114. 
480106. 17i. 6]4. 



(2) £28. 0«. 104. 

(4) £288. 17*. 10J4. 

(0) £1. 10*. lid. 

(8) £1619. 12*. 9)4. 

(10) JLVm, 1^. \V>\<1. 



.T £1. 9* (2) 5m. Hid. (9} U.H. 

(4) £3. dj. »W. iff) 18* 8*i. (6) £Lfeli 

1 7} r^L 14*. *t\ . ») Ml-L 11a. (91 HI fc. 

.10) £5. IS*. L**. (11) £31. 12*. (12)115. 1st. 

■ 13) £i:i. tk. ii. i'ui £5. 18* ihi. asf infctt 

•hi) £Hi4. L2j. (IT) £5. 12* Si (18) i&OtlO^ 

:l<)) £3. 14*. *i. (20) £48. @tt) £96.61 

22) £39 75. fti. 

Ex. (Ir*iii) r p t IK. 

(1) £8. 10* 6d. (3) ^SCfc ItA 

<m £3. 12* 5 A «i (4) ££. 19*. 44 

rtfl £29. 13* ii. (6> ££L1*7££ 

(7) £1*57. 13* 2iZ. (8) £15213: 12* 6* 

,9) £«il*9. 5*. 7W. (10) A5U22L tk. 7** 

(11) £8613. 3* 9c* 

Ex. Osrx), j. 12T- 

L (1) 7* in$i. (2) £5. 12* ML (3) 18* 7|* , 
(4> £3. 1'J* 4rf. (5) 12* %i. (6) £1. 17*. 71* 

IL ■ 1 ) £1. 16*. 6i<* (2) 4i . 3ri. (3) St. 6* 

i4> 2* 4i. (.5) 1* 6£<* (6) 19*10i 

Ell. a; £1. 3* 2d. (2) 3*4f«i. (3) £1. 4*. 10K- 

• 4) £4. 4* 3fc*. (5) d* 4H (6) £1. 3*. W<*« 

Ex. (Ixx), pb 127. 

(1) 100. (2) 22. (3) 42. (4) 79. 

(6) 231. (6) 10. 

Ex. (led), p. 128. 

il) 8s. 6JA (2) 4s. 5*<J. (3) 6*. 6#. 

(4) 1*. (5) 1* 9^ (6) £24. 16s. 8d. 

(7) 10*. 6d. (8) 14*. &L (9) £13. 6s. 6rf. 
(10) £48. 1*434. (in £77. 6*. (12) £1. 15*. OJ* 
(18) £8. 8* 3i<*. (14) £8. 12s. Id. 

Ex. (Ixxii), p. 129. 

(J ) £1 412. lis. 8d. ' ^ £MSA. Of. 6ci 
IB) £28299. Is. lOd. VM SfcYW*.**.*. 

') *18878. Is. 6d. W ttlWl.^*- 



Ex. (lxxiii), p. ISO. 

1) 22645 seo. ; 61243 sec. 

2) 107020860 sec. ; 544324 min. 

3) 38 da. 17 hr. 27 min. ; 6 hr. 32 min. 56 see. 

4) 8 da. 14 br. 18 min. 12 sec. ; 

wk. 2 da. hr. 24 min. 56 seo. 

5) 118; 151; 286; 120; 151. 

6) 76 hr. 84 min 86 seo. (7) 186 da. 1 hr. 42 min. 
8) 26 wk. 2 da. 2 hr. (9) 22 yr. 203 da. 1 hr. 

0) 77 hr. 8 min. 41 seo. 

1) 250 da. 23 hr. 1 min. 18 seo. 

2) 2 hr. 54 min. 48 sec. (13) 83 da. 17 hr. 47 min 
4) 6 da. 22 hr. (15) 298 da. 21 hr. 

6) 1 yr. 331 da. 21 hr. 

7) 5 da. 9 hr. 86 min. 46 seo. 

8) 463 hr. 85 min. 5 seo. ; 740 hr. 46 min. 57 seo. 

9) 2 da. 6 hr. 14 min. ; 12 min. 17 seo. 

Ex. (lxxiv), p. 132. 

1) 132 in. ; 23166 ft. (2) 446418 in. ; 5499 in. 

3) 18513 po. 3i yd. ; 306 for. po. 4 yd. 2 ft. 6 in. 

4) 137 mi. 86 po. 8 yd. 1 ft. ; 

1309 mi. 4 fur. 32 po. 4 yd. 2 ft. 8 in. 

5) 107 yd. 1 ft. 8 in. (6) 154 mi. 2 fur. 20 po. 
7) 23 fur. 21 po. 4J yd. (8) 75 yd. 8 in. 

9) 50 mi. 2 fur. 85 po. (10) 35 p. 3 yd. 

1) 87 yd. 3 in. ; 932 mi. 1 fur. 31 po. 

2) 1858 po. 3 yd. ; 1783 mi. 3 fur. 5 po. 1 yd. 

3) 6 yd. 1 ft. 2 in. ; 5 fur. 62V po. 

4) 2 yd 1 ft 5± in. ; 1 fur. 2911 po. 

Ex. (lxxv), p. 134. 

) 36751875 sq. in. (2) 44425044 sq. in. 

) 1210000 sq. yd. ; 94608 sq. in. 

) 4 sq. yd. 65 sq. in. ; 3 ac. 28 po. 9 sq. yd. 

) 1 148 po. 2 sq. yd. ; 14 po. 10 sq. yd. 7 sq, ft. 110 sq. in. 

) 284 ao. 2 ro. 25 p. 

) 163 sq. yd. 7 sq. ft. 91 sq. in. 

) 112 ac. 3 ro. 83 po. 15J sq. yd. 

) 27 ac. 2 ro. 36 po. 

) 5 sq. yd. 8 sq. ft. 129 sq. in. 

) 1 ao. 2 ro. 16 po. (12) 8 ac. 1 ro. 80 po. 

6 sq. yd. 7 sq. ft. 22 sq. in. 

66 ao. 8 ro. 86 po. 

88 ao. 2 ro. ; 931 ac. 8 ro. 9 po. 
1 ro. 18 po.; 1 ro. 27 po. 
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ANSWERS. 811 

cwt. 2 qrs. 14 lbs. 8 oz.; 9 cwt 2 qrs. 15 lbs. 15 oz. 

1 drs. 

B lb. 12 oz. 1 dr. (7) 45 qr. 19 lbs. 15 oz. 



8 cwt. 2 qr. 14 lbs. (9) 2 lb. 1 oz. 9 dr. 

. (11)1 

t. 19 cwt. 8 q. (18) 8 lbs. 



qr. 22 lb. 8 oz. (11) 1 cwt. 1 qr. 11 lbs. 



(2) 10 oz. 5 dr. 
(4) 8 yd. 6 in. 
(6) 1 ac. 8 ro. 8 po. 



4t. 18 cwt. 1 qr. 18 lbs. 

20 cwt. 67 lbs. 2 oz. ; 187 cwt 65 lbs. Z 

56 cwt 1 qr. 15 lbs. ; 890 oz. 13 dr. 

cwt. 21 lbs. 8 oz. ; 16 cwt. 1 qr. 18 lbs. 2 oz. 

qr. 1434 oz. ; 2t 8 cwt. 8 qr. 6^ lbs. 

Ex. (lxxx.), p. 139. 

8 cwt. 1 qr. 2J lb. (2) 18 lb. 14 oz. 12 dr. 

(0 mi. 1 fur. 22 po. (4) 679 yd. 1 ft. 6 in. 

66 ac. 8 ro. 82 po. (6) 757 ac. 2 ro. 12 po. 

8 sq. yd. 7 sq. ft. 6 sq. in. 

Ex. (lxxxi.), p. 139. 

i cwt 4 lb. 

. mi 5 fur. 8 po. 

> ac 8 ro* 4 po. v 

> sq. yd. 7 sq.ft. 87 sq, in. 

Ex. (lxxxii.), p. 140. 

8s. 4(2. ; £1 lis. dd. ; £2 10s. 9(2. 

\ for. 16 po. ; 30 po. ; 3 qr. 8J lb. 

£152 lis. OH ; £1 18s. 9(2. ; 2 mi. 2 far. 

2514 16s. 15s. 9(2. (5) £1 2s. 10£<2. 

.3s. 6(2. (7) 9 ac 2 ro. 18} po. 

6 da. 3 hr. 85 min. (9) 2 fur. 87 yd. 1£ in. 

: cwt. 2 qrs. 11 lbs. 10$ oz. 

Ex. (lxxxiii), p. 141. 

V W«f (8)U- < 4 Hf?- 

&&• ( 6 ) *• • O f • (8) -rWft- 

^ (10) f (11) ^ff. (12) |fj. 

Ex. (lxxxiv.), p. 144. 

12s. 6(2. (2) £15 5s. 6(2. 

1-8486(2. (4) 3 qr. 18 lb. 12 oz. 

.2 dr. (6) £16. Os. 672. 
s. 6d. ($) £ft \fca. Wlfcd- 

* 2d- (10} £<& \te.T«&. 



IS) 4 run* 16 *wt. 17.4 lb. (14) X26. IT*. IDUeL 
:.r, j£15k*-Ac (16) 16*. 1<L 

IT 1 £L.LJ*, d*. 

Ex. (Ieett), p. 145. 

(2> -OOaOSi (8) -1875. 

•51 14*40. (6) -24. 

S) 1-382S9Q625. (9) -0027. 

:o> :*si&. ,ii) -a. (12) -ooowsti 

sa ±*tsa£i i=y -5531 (is) -140a..... 



(P*ge 146.) 

L 
T J4I3 19ht. (3) 8d.2hn.Dmii. 

IL 



9 :***= ,T «nfa. post 1 P.M.; 149* mi. 

^ I* xtu I4fr3i pis. <5) 28160. 



in. 

«1» **V : JT. I*, r JSilr.SO p. 21 yd. 77» im 

< > v $ : I 7. i: tLTI Ilii za. ; CI a. 2r. 16 p. 17 yd. 
;dL3S*iL. "y* rSyia. a l;>s.4cwt.;10ewt.3qr&.5lM. 

IV. 

V #"5~i •' 25? *cx.2rk.lgal.1tllpt 

^' 4L *b*. i jbv U «£*. (4) 47 bags. (5) $96.93... 

V. 

V T>*<*$L T I?S«;«^». (3) »£«. is largest w«^t 

v v ;i k : *<«*. * *?*. le £7 i*. (5) 250 lb*. 



Ex. InxTi), p. 150. 

<0 **>«.?*.$}£. <2) X6te2.Oi.7Jd. 

1^ A>;X<. £*. ;*.*. ,4: £53761. 15i. lOd. 

*S£T*\ I**, $t* <6» X613S6. 16i. 7d. 

%> life *i* a^ *\ask **• ^*- 



1 



AXSWEBS. 
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Ex. (lxxxvii.), p. 151. 



£231 Os. 8\l$d. 
£32 2*. lid. 
£805 95. IK 

I £63 6s. 5|d. 

) £811 16s. HU. 



(2) £50 14s. *UH 
(4) £496 2». G T W. 
(6) £8127 (*. lid. 
(8) £1066 Is. (JJci. 
(10) 889 15a. 8^d. 



L) $1690. 
I) $74.14*. 



;i)6. 

(4) 25. 
(7) $3240. 
10) 54 days. 

13) »9.15. 



(1) $7833.83*. 

(3) AV 

(7) 286^-. 
10) The first 



(1)480. 
(4)4000. 
(7) $360. 
10) $78.60. 
l 3) 6 weeks. 
16) 4 days. 
19) 84. 
^2) 660. 



J!) Sfhr.- 
4) *2% min, 
!?) 18 days. 



Ex. (lxxxviii.), p. 153. 

(2) $10.93*. 
(5) $103.70. 



(3) $164.74. 



Ex. (lxxxix.), p. 156. 



(2) 1*. 

(5) 1502^. 

(8) i*A: 

(11) 20 cents. 
(14) $14.40. 

Ex. (xc), p. 157. 

(2) $5040. 
(5) 27 min. 
(8) $400. 
(11) 22* cwt. 

Ex. (xci.), p. 257. 

(2) $1152. 

(5) $10.52. 

(8) 16. 

(11) 27 laborers. 
(14) $396. 
(17) 155J qr. 
(20) 10 days. 
(23) £120. 

Ex. (xcii.), p. 161. 

(2) 13 t¥t ^ 
(5) 10 days. 

(8) If 



(3) $47775. 

(6) 203 min. 

(9) £31 10s. 
(12) $408£. 

(15) £18 15s. 7-| ?t/. 



(3) 18^. 

(6) $1182.12*. 

(9) £1 175. 4-128d 



(3) 11268. 

(6) $54.61*, 

(9) 20. 

(12) 75 burners. 
(15) 7 weeks. 
(18) 5* weeks. 
(21) 2 days. 



(3) 2|§. days- 
(6) 4hr. 





E*. 


iciii.). pu 163. 




(1) 91* min 

(8) ISA min 
(4) 5* min. 
(5, -21 , ', min 
(8) H4? min 
(7) 88ft min 
(») lUj; mm 


past 9. 
and 38r s r n 
and 5-1-rY 
and Off 

pastS. 


. H ' _ 

[uio-paet 7. 
min. past 11. 

{8)54^™ 




Examination Papon, (Page lo4.j 






n 




(1) 1800 lbs. 
lit £<ilS. 


(2) $18360. (3) $26.40. 


(4) tlMHO. 






(ii.) 




(1) $0.02 M 
(5) 8-24 days 


(2) $269.33i- (3) $2408-40. (fl BS 






fin.) 




(I) 18 days. 
. (5) 60 mia 


(2) 1200 I 


aen. (3) 35 days. 


(4) 33* days; 



(1) 24 days. (2) 360 days. (3) 60 mi. from A'b 
point ; 5 hrs. and 15 hrs. from starting. (4) At 10 
min. a.m. on Saturday, the watch is 5 min. 36/, 
■law. (5) 10%'} iiiin. past 5 and U H min. to 5. 



(1) 52 days. (2) 10 hrs. (3) A in 9£ hrs. ; E in 6J hrs. 
(4) Bhr. 54 J min. p.m. (5) , 3 F more. 



• (107.). ] 



17L 



(1) H per cent. (2) 5 J years, 

(4) $375. (5) 20 years. 

17) 12^yearB. (81 6 ^er dpi 

fiO) 44 percent nearMW) ft\-?Qr 

'IS) 6 per cent. 



(3) 81250. 
(6) 5| per cent. 
(9) 97 Says, 



ANSWERS. 315 

Ex. (xcvi.), p. 183. 
I) $869.75. (2) $902.83. (3) $82.56. 

Ex. (xcvii.), p. 176. 
[1) $59,109. (2) 175.28. (3) $248.77. (4) $297.89. 

Ex. (xcviii.), p. 177. 

(1) $125-509. (2) 1238.81. (3) 8153.22. 

(4) $5,508. (5) M 3*. 2 fad. (6) $420.25. 
(7) 92 cents. i8) $15400. (9) $24000. 

Ex. (xcxix), p. 181. 

(1) $4600. (2) $70. (3) 8561.50. 

(1) $1050. (5) £537 10*. (6) $36. 

(7) $456.80. (8) $137.50 (9) £152 la. U. 

[10) £7 19*. 3d. (11) $6000. (12) 816-186... 

(13) 5 per cent. (14) $1105 ; Bill is due May 4. 

(15) $45|, $18jft> (16) 80 to 83 ; 832. 

(17) $16|H. (18) 8520; 6%. 

Ex. (c.) 

(1) »0-285. (2) $716.76. (3) $314. (4) $511. 

(5) $18.86... 

Examination Papers, Page 184. 

(I.) 

(1) $3121.60. (2) $781.25. (3) 4.08%. 

(4) $77.90. (5) $8108.326... 

(H.) 

(2) $19,047 : 95 cents. (3) £9 8*. Ad. (4) 8J%. 

(5) $100. 

(HI.) 

(1) $2500. (2) $71-88... (3) $888.88$. (4) $41 ?&. 

(IV.) 

[1) $7-11 J. (2) $50000. (3) 6J% ; £574 13*. 

[4) A's by $224.05. (5) $12000. 

Ex. (ci.), p. 187. 

(1) 7i mo. (2) 4^r mo. (3) 5 mo. 

(4) 3£ mo. (5) H mo. (6) $666iJff . 

(7) 9J mo. (8) $364.01. The equated time is 

\ayB, 1869. All the bills are etrakaWt to %m£&, \wfc 
is will draw interest at 6^ till June 2. ^ 9&T&KS* 
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Ex. (eiL), p. 190. 

(1) Aug. 6, 1875. (2) Nor. 30, I3TT. 

(3) Nov. 25, 1877. 

Ex. (ciii.), p. 191. 

(3) 



(1) 21-25. 
26-9625. 



(2) 738-571428. 
(5) 10-154875. 



(4) 

Ex. (ciT.), p. 192L 
(1) 1120; 278 horses. (2) 33}; 2; 40. 

h 



(3) 75844 

(5) 800; 23437* ; 4300000. 



fl) I106-40. 
4) 11.87*. 
7) 17488. 
(10) 120000; 150. 



(1) $8125. 
(4) 8415-25. 
(7) 810000. 



Ex. (cv.), p. 193. 

(2) 1700. 
(5) 4|%. 
(8) $4800. 

Ex. (cvi.), p. 194. 

(2) 747-25. 
(5) $473. 
(8) 84800. 

Ex. (cvii.), p. 195. 



(4)3J;lli;l5. 



(3) f5-9L 
(6)177. 

(9)$3840O. 



(I) 856.70. (2) 80*017. 

(4) 1 J cents in the dollar. 



(3) £4488150 
(6) $9.80. 



(3) 81312500 



!i! 



8458.10. 
8199.50. 



(3) $450. 






(1) 4-065. 
41825. 



(1) 81760. 
(4) 



810935000. 



Ex. (cviii), p. 196. 

(2) 888. 
(5) 89500. 

Examination Payers. (Page 197.) 

w 

(2) 8225. (8) 83640. 

(5) 10. 

(H.) 

(2) 87119.80. (8) 21.75. 

(5) A , 840 ; B, 845. 

(mo 



'•* $8400. 

in 40 and 81. 



V3K\ <roi&. 






ANSWERS. 
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(IV.) 



fr. (2) 16222-11 lbs. 

51020 ; groceries, $950. 

$842.30 ; B, $918.87 ; C, (1598.83. 



(3) 165; 255; 330. 



(V.) 

(2) $2040. 
(5) $3000. 

Ex. (cix.), p. 203. 



(3) 100 bales. 



(2) $2000. (3) $4.35. 

I. per gall. (5) 3-tf- gain. (6) 33£. 

at. (8) 10 per cent. (9) 5. 

(11) 13-9.. .per cent. (12) 10. 

(14) 3*. 7 id. per lb. (15) 41b. 

(17) $3.60. (18) 83J per cent. 



Ex. (ex.), p. 212. 



, (2) 

(5) 

(8) 

(11) 
(14) 

(17) 

(20) 
(23) 
(26) 
(29) 
(32) 
(35) 

ts;*%.(38) 

(41) 

d $56.55. 

25. (46) 

" (49) 
(52) 

1A. (55 



$7840. 

£523 165. 9(2. 

$850. 

$55.50. 

$150. 

$680. 

6f. 

4|. 

119^. 
$5000. 

$41540. 

92*. 

£4725. 

90. 

5f years. 
6 per cents. 
89|. 
$3200000. 



(3) $9065.25. 

(6) $11200. 

(9) £2400. 
(12) $228.80. 
(15) £276. 
(18) $950. 
(21) 5*. 
(24) 111*. 
(27) 90+^. 
(30) $9600. 
(33) 101J. 
(36) 83^. 

(39) n. 

(42) Nothing. 

(44) $10692 ; $21384 

(47) Loss $45.22. 

(50) $30300. 

(53) $95. 

(56) 50401H*. 



Examinazion Papers. 

oer lb. 
ilO'163... 



(Page 215). 



(2) Loss 8f per cent. 
(4) 214 per cent. 
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(=3- 



(1) $£33$. 

(4) 90- 


(2) 11 J; 3 J. 
5) 223^. 


(3> 9j£~CtB&£K 






iin^ 




1 1\ 4000 lbs. : $1.08*. 
$L68f; 40% anri39£J%. 


(2) 80-. 
(4) $HL 


(3T ^; SEfl 

(5J 10352a 






(RT) 




.1) 12.-99 jraan* 
$4160: $6528. 


r2) Lostfn^f 
t 4) $510^9. 


[5) m 






(V.) 




(1) $1000. 




(2) 4a 


(3J » 


(4> 43*. 




(5't Loses $60; 


gains 3^80. 



Ex. icxi.), p. 23BL 

(1) $85: $27. (2> $850- $875: «T5; * 
(3) $8300; 82200: $1650: $1320. 

(4> cwt. of saltpetre: 1^- cwt. of sninknr; l|r <sw 
charcoal. 

(5) 120 rd. ; 160 yd.; 200 yd. (6) $£40 to A; 

t# R\ $820 to (7. (71 2fr; 32; 40. 

{%) A . £102 3*. Od. : B. £L32 16* 10W. ; C y £183 18* 

[91 113; 339: 678: 791. (10) 3flL 

/H) 57H; -«0if ; 9Hf . 10ff. 

(12) /f, 9».. 2*. 128.: <:. 24«. 

(13) Men, $5 ; women. $3 ; boys* $5* 

(14) Men, $182.70 ; women. $182. 70 ; cinldren, $152.2 

(15) $6000. (16> A. $700: 5. $2500 ; C, $ 
(17) A. $1050; B, $1200: C. U250; D. $1500. 

V 1 ^; 1 *> < :* ' . 4 :i • j &tf- 

(19) $175 oil; $21#.40; $252.72; $117.00; $149.76. 

(20) 1200 boys. 

Ex. (cxiL), p. 222. 

fl) Ffr«fc, $44.%*); Second, $8&50. 

(2) i4,»4.50; #, $fi.75; C$11.25. 

(*) A $2062.40; £, $2320. 20; C, 1773.40. 

>*)/*, i***tM*j A »»WA. (5) A $20; J£, 

> 4, $87.50; A $120; 6', $202.50. 



ANSWERS. 
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$80; 148; $28. (8) 915.80; $14.25. 

A t $245; £,$225. 

Johnston, 9585 ; Wilson, $487.50 ; Miller, 1175.50 

A % $34.30; £,$58.90. 

A, $735; B 9 $490; C, 9867.50; 2), $294. 

16$ gall, and 25^ galL 

A f $118.80; B, $55.90; C, $13. 

Ex. (oxiii), p. 225. 

i Net gain, $1974 ; A\ $2312 ; B\ $2172. 

i Net loss, 93165 ; A% $2836 ; B% $1154. 

i Net loss, $3550 ; A\ $1010 ; B\ net insolvency, 

0. 

Ex. (oxiv), p. 230. 

| 5 lbs. of first, 7 lbs. of second. 

) 80 bu. oats ; 20 bu. rye ; 20 bu. barley. 

) 50 lbs. at 55 ots. ; 30 lbs. at 75 cts. (4) 15 gall, water. 

) 12 gall, kerosene. (6) 14 bu. rye ; 14 bu. barley. 

) 18 lb. at 14 cts. ; 18 lb. at 18 cts. ; 48 lb. at 80 ots. 

) 86 lb. at 83 cts. ; 86 lb. at 87 ots. ; 48 lb. at 45 cts. 



109* 

1760 cope ks. 
£576. 12*. 6U 
fr. 45o. for£l. 
$4.86. £1. 
ee. (nearly). 



Ex. (oxt), p. 237. 

(2) $44693.20 (8) 2 fr. 13 cent. 

(5) 9 fl. 20 kr. (6) 3345.44. 

• (8) £1 = $4-8665. (9) London gives 
(10) £\ = loj marcs Banco. 
(12)2602 ^fl. (13) 53K per 

(14) 0102045 oz : 25.17 francs. 

Examination Papers. 

(I.) 

(2) A 96075 ; B 95400 ; C $6000. 

(4) Direct 914224.91; Cir. $14476.72; 

fa) 2-341-% discount. 

(II.) 

78} cents and 66} cents. (2) A $4912 ; B 96168. 
£1 = 25. 85U- (*) A, $2324; B $1708. 

10 and 4. 

(m.) 

83J lbs. of 8, 10 and 12 cents and 100 tt» of £0 Qte. 
91212. (8) $1257 . (4) «*. \£) £%.fe^Apm&iV 



1-2372. 
5774.43. 
n $251.81 
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(IV.) 



(1) 12211 ft-. (2) 143.63. (3) $5. 

(4) Paris, $14285.71f ; London, $14600; Amsterdam, 
•14640. (5) 1 lb. at 8; 8^ lb. at 13; 8Ib.aUl 

(V.) 

(1) 59, 17, and 106. (2) 118f per cent 

(3) 8, 10 and 12 months. (4} 9176^. 

(5) -42 ; 23^ per cent. 

Ex. (cxvi.), p. 242. 

(1) i is greater. (2) H is greater. 

(8) \i is greatest: | is least. (4) 45 : 364. 

(5) 112: 405. (6) $31.25. (7) H- 

(8) i : 8£. (9) 128 s 1 (10) 9 : 13. 

Ex. (cxvii.) p. 245. 

(1) 4 : 8 : : 12 : 9. (2) 12}. (3) -0076 

(4) A : C : : 25 : 89. (5) 21. (6) if 
(7) '048. (8) 28. (9) A- 

(10) A $552; B $460; C $345; D$230. 

Ex. (cxviiii.) p 247. 

(1) £1285. (2) 10 h. 40 m. 36 A sec. (3) -ft mi- 

(4) 3 h. 25 min. P.M. (5) "10 d. ; 12$ d, (6) $47.13. 

(7) 78 J. (8) 8 P.M. Thursday. 

(9) 7722 stones. (10) 12800 

Ex (cxix. ;> p. 249. 

(1) 54 men. (2) 1050 men, (8) 18. 

(4) 50 men. (5) Navvies did 6 times as much as soldiers. 

(6) 12. /ft dronas. (7) 576, (8) 16$. 
(9) 155. (10> 12 days. 

Ex. (cxx)., p. 252. 

(4) 5000 mm. (5) 1067.25 dcm. 

(6) 16 milligrams. (7) 43*7 mm, ; 4.37 cm. 

(8) 155000 sq. cm. (9) 1086-42 sq. dcm. 
(10) 1725 grams. (11) 100 milligrams ; 10000 decigrams. 
(12) 256*7 centigrams. (1B\ 5000 milligrams. 

* - 4) 1-60981 kilometre*. V^ WVWb ««u <sni. 

V20 litres. 



i 
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Ex. (cxii), p. 255. 

(1) 85 sq. ft. (2) 135 sq. ft. (3) 800| sq. ft. 

4) 12 sq. ft. (5) 452| sq. ft. (6) 224 sq. it. 

7) 608 sq ft. (8) 150 T % sq. ft. (9) 402J sq. ft. 

10) 80J sq. yd. (11) 1387A sq.yd. (12) 315 T <. sq. ft. 

13) 870J sq. ft. (14) 91 sq. ft. 121 in. 

15) 11 j sq. ft. (16) 502 sq. ft. 73 sq. in. 

17) 2232 sq. ft. 81 sq. in. (18) 16 ft. 

19) 7 ft. 5 in. (20) 8 ft 9 in. (21) 11 yd. 

22) 88 yd. (23) 99 yd. (24) 9 ft. 

25) 16 ft. (26) 103 ft. (27) 405 yd. 

28) 255 yd. (32) 360-5 yd. (30) 163*25 yd nearly. 

31) 5y/ 2 in. (32) 625^ 2 ft 



Ex.(oxxii), p. 256. 

28|. (2) 46,V (8) 67. 

58. (5) 142if. (6) $08.60. 

(7) $90.93$. (8) $83.89*. (9) £11. tff. 84. 

Ex. (cxxiii), p. 258. 



(4 



(1) 630. (2) 855. (3) 875J. (4) 79a 

(5) $25.60. (6) $13.62. (7) £6. 18*. 2\d. 



(8) £6. 6a. 9 T 8 ^. 



Ex. (cxxiv), p. 258. 



$4.93 *». (2) $520.96}. (8) 210 ft. 

135 ft. (5) £ld. 10*. (6) $5.95. 

$1.20. (8) 12 ft. (9) 62 yd. 1ft. 

224 a. (11) 174 ft. (12) lft.9iin. 

13) $12. (14) 5952 stones. (15) $12.96. 
16) $13.50. (17) 429 yds. ; 715 yds. 

18) 10511* sq. yd.; 2955* sq. yd. (19) 26. 

20) $69.20. (21) $2955* (22) $112.64. 
28) 2 ft. (24) 300. 

Ex. (cxxy), p. 262. 

1) 836 cnb. ft. (2) 548 J cub. ft. (3) 83™ cub. ft. 

4) 850*f * cub. ft. (5) 1058 ¥ y 7 cub. ft. (6) 9600. 

7) 16335 tons. (8) 500 men. (9) 1 ft. 7 in. 

.0) 2031t lb. (11) i cw L , (VE) fc\ l\». 

i) 160. (14) 8* ft. lW £$& \»%. ^A. 



Examinatioti Papers. 



(1) 113. (2) S75. 

(4) 80 inches. (5) 6 of each. 
2000-020002; "'■'""'■! 



(3) 31; H; H; h 
(6) -02; 2000; '0000 



(7) '432. (8) 7899 mi. 1 for. 25 po. 3 ft. 6 in. 

(9) 45 miles. (10) 8210. (11) 9405 steps. 

(12) 85G70, 87560. (13) ,HHhr; '0189. 

(14) 3 ; -75. • (15) 14. (16) 17695260 in. ; f J 

(17) 12 days. (18) 108. (19) 812000. 

(20) ,4, 82.49; £,815.81. (21) 1; H- 

(22) W, Mv, '21; 2100. (23) ff^: twice. 
(24) £142 12s. 6d. ; £42 15s. 9d. ; £U 6*. 3d. 
(a5) 12-96; f§. (26) 5 h. 48 min. 

(27) 21 yd. 2 ft. 2$ in. (28) $32-66*. 

(29) $166-86*. 
(31) 3i. 

(38) 4 per cents. ; 8128700. 
(35) 885.00 and 852.50. 
(37) 3 ft. 

(39) 55-3 ft. (40) 75J yds. 
(42) 84200. (43) 269 1 , 1 , 3 - 

(46) 16*. 6rf. 

(47) 82§ : 10 %. (48) S1785. 
(50) £5 15s. 0K(51) B"J- 
(03) S37331. (54) 30 days 
(56| 8823.68. (57) 89.37i. 
(59) 81.50. (60) $155. 
(62) 836 in. (63) 1 hr. 



9 hr. 



(681 8 hr. 



(68) 81680. (69) 16J ft. 

(71) IW. (72) 7-976 d. 

(74) 84900-25. (75) 16 day. 

(77) A gets 81825; £8770; C8154. 

(79) Lose of 40 %. 

(81) S 6.33403. (82) A. 

(84) 4 hr. 82 min. 

charcoal, 8J lb. of aulphu 

(87) 816. (88) 812705. 

(90) 860.75; S20.42J. 

(02) S1U6. 

(04) J^min. toll 

(30) 4% & 5%. (9T> $805. 

(9&) 900. 



(30) 849-50 and U9M 

(62, hh. , 

(34) 7,i d knots. 

(36) 35 cents less. 

(3e)5 T fi T %;817H- 

(«) 1. 

(44) 256. 

|4Ci 2iKI. 189, 101. 

(49) 270 ft. 

(52) &t. Id. 

(55) 26 see. loss. 

(58) 1161. 

(61) 9} - 

(64) S3346.87J. 

(67) 7 %. 

(70) 11 sq. it 

(73) 8 

(76) Iffijgs days. 

(78) 83600; I 
(80) £4 It. G^d. 
(83) 8 days. 

(85) 221b.ofnitre,4 

(86) 95 T V cents. 
(89) 1-2535 lb. 
(91) 1. 
(93) £1 ; -740. 
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1) 42238274625. (102) -6937111. 


8) A in G\$ &&.; B in 9\% He..; in 14^ to- 


i) BOmileB. (106) $410; $800; 


S) 89.50. (107) Loses 4}!>. (108) 8214. 


9) 89.38^. (110) 1* lid. 


I) 14 min. (112) i. (113) 88250. 


1) 80 mi. ; 25 mi. per boor. (115) 74; £50 less. 


3) 4 days. (117) $0.17J. 


)) On Tuesday p. m. when one clock marks 91i. 11m., 


and tbe other tin. 54m. 30see. 


1) 81238.70 (121) 4497time B . 


!) 8450. (123) 810,818,81s. 


Lt 81.12. (125) 80. (126) 4 times. 


') 1: walks a mtle in 13} min; lie loses i\ T 1!| min. 


and by 44} mi (128) 71 month*. 
1) 90; 8406. (130) 1200 R al. 


[) 4,",. (182) 48. (183) 4U00 ft. 


1) A, »ets 88 cents ; B, 4'.!! cents. 


5) l8fj min. and 16^- min. past 8. 


J) 181 years- (13') &M. 9«. 2d. ; 6 \ % 


i) 10. (139) £00000. (140) 88. 


L) 81.78. (142) Sjdays. (143) SJ hrs. 


1) 28|days. (145) 400 miles. 


8) 87J. (147) A gets 81155 ; B, 


8572; C. 8259.50. (148) 61- 


3) 111885 J metres. (150) £44. 18*. 3d.; J ft. 


1) 2. (152) 937; -02268 of an inoh. 


3) 71 miles. (164) 8>. (156) £600. (156) 8760. 
7) 16} miles. (159) 24-9 fr. = £1. ; 25-15 fr. = £ 1. 


)) 8ft. ll^in-tiei) 1. (182) 7442$ 


9) 48 min. (164) 41 tnohths. 


S) 9 of spirit to 81 of water. (166) 66'%. 


7) 821)85. (168) 10. (169) 2'198in. in ft century 


J 6.30 p.m. (171) 103-67; 674. (172) 15 hr. 


J) 66 yd. (174) $6. (175) ^ min. 


5) 823- 17) J. (177) 13^? min. {178; 1520 tons. 


)) 10861578 nearly. (180) 1120 yd. ; 262-^ ao. 


1) 15 masters, 845 boys. 


J) A "eta 817.60; B, $52.50; C, 8105; D, 8176. 


i) $4500. (184) 18 cents. (185) 40 % of loss. 


5) $24360. (187) 6 cents. (188) 811836.75. 


) 83.40. (190) 881.12; 7 yds. -0^1) 2. 


J) If, lir. (193) 87500. 


1) $3750. (195 1 ) VWft. 

i Each child gets tlQ'AO M \ each\)to\.WT,^l¥WS».v 






- TT r-fr °- ■"«- ^ TT'^ff ST ITOXE. 302) 4| 



ZLT~ *^ 4 L 









— . ^"1 






•a. 

+■■■• -i 



*k?L 






r .— 

^l> £±L"tiL. 
5 v a^C 21 ^.. :£is Span 

fllT Si SET*. 

=aS " ac . i^ jc. : ii ir. 



'-* 






-•*■ 









*W — ^ ^ ^ 

F*. - — Bf*tr- X a w % . 

•»-- ~ *. ZiT" fcRi. :•» 4; j«=r cent 

^ ^"4, I£». ^11.; 15*3 per cent 

*■- jL -3ftL U5^i; 5J. 

. - Si. ifri. 3- :ifcV; $2l». 

f. ; . SiT L.^k *%- 3££- $4.Sl ne&rij. 

^ >. .. * 2TJ- 25 cents. 

^ ■*>>- \i • 1 *nl -MS. <273> A $3200 ; B$4800; 

,"* >SsW. . J *~\«A'. 274) $6.50. 

1^ ,^3* rf^i.. !&£>» 2T7; 96jcents. 

r XJ 2S£ 47S- 3681, tad 564. 

*> ^ti* i^l 3C axi. rer hr. 

X : ?*r «ci * (385) 82J cents. 

W» ,*wv rf kw; 1,% ewv of salphur; 2ft cwtoi 

*itttrvv.w 23$7) 4 j siile* per hoar. 

C&i^ %1>>XVOO > B*»«3*& 9100000. (289) H%' 



825 



) 5 hr. 10if min. 

) $39.95. 

) $16?. 

) 70-41 ; 1*46. 

) $274.12J ; $456.25. 

>) 81 and £. 

) $20000. 

)) $12.31 

I) 6 1 per cent, 

t) $3000. 

>) 73| cents. 

)) 5, by 16 yds. 

)) 26 yd. 

\) ^62.5*. 

[) 9 days. 

>) $1440. 

I) 70. 

) *s*;i. 



1* 



* (296) 82 days. 
(298) 8 per cent. 
(300) 28i ; 427± lb. 
(802) 4 per cent. 
(304) 1. 
(806) $1023.75. 
(308) $80 ; $133} ; Loss 
(309) $5100. 

(an) i?sU; 

(813) 16 years. 
(315) $7800. 
(317) H months. 
(319) £ per cent, loss 
(321) ,V;6|8; 7. 
(323) 14 min. 43i sec, 
(325) 1 ; 2. 

$10000 

8s. 2\d. 
(333) 



$4000. 



5 miles. 



(327) 
(329) 2a. 6i. (330) 
(332) 5 hr. 
) $234; $266.40; $306; $345.60. 
.) 8i hours. (336) 70 cents. 

') First is $50. (338) $14600. (339) 25 oxen, 

i) A, 3240 ; B t 2916 ; D, 2052 ; C, 1944 ; E, 1728, in 
all, 6480. 

) 121H. (342) 4?|. (343) $2200. 

: ) 66. (345) 18 min. (346) £1160. 

) Man gets £4. 4s. ; woman gets £3 ; child £1 16s. 
J) 27951: 12500. 

i) 875 grains of potash; 890 grains of soda, 
i) $20.9& 
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INTEREST, ANNUITIES, $c. 

1. To find the amount of a given sum, in any given 
time, at Simple Interest. 

If P be the principal in dollars, n the length of time in 
years, r the interest of $1 for 1 year; then the intercut of $P 
for 1 year will be Pr, and for n years -will be Prn ,' where- 
fore, if I be the interest, then 

I = Prn. 

If M be the amount, we have 

M = P + Prn 
= P (1 + ro). 

2. To find the amount of a given sum, in any given 

time, at Compound Interest, 

Let P = the principle in dollars ; 
" r = the interest of $1 for 1 year ; 
" n = the number of yeaft ; 
'• R = the amount of $1 fori year = 1 + r; 

then PR will be the amount of IP for 1 year, 
and this becomes the Principal for the 2nd year; 

.-. PRR = PR* 
will be the amount of $P for 2 years, 
and this becomes the Principal for 3rd year ; 

/. PR 2 R - PR» 
will be the amount of $ P for 8 years, etc. ; 
hence, M = PR* 

= P(l+r)», 
will b« the amount of 9P for n years. 

Interest = PR* — P 
= P(R*— 1). 

3. To show that the formula, M= PR* is true when 
n is fractional. 

If n is fractional we can always find a whole number such 
that not is a whole number = a., suppose. Divide the 



I Tear into a equal intervals, ami let m be the amount of 81 
[ la od» of these intervals, then the amount of 81 in a in- 
tervals is m" , and is equal to It ; also the amount of 81 in 
• years, that is na intervals, is equal to tit'"', and therefore 
•cnal to R"; hence the amount of 8P = PK" , therefore the 
formula is true for fractional values of n. 

Thus, if r' is the nominal yearly rato of interest of 81 pay- 
able q times a year, meaning that - is the interest payable 
at the end of each </th part of a year, then the amount of 81 
in a year is 8 (l + — I , and the true yearly rateof interest is 

Ex. (1). Find the amount of $100 in 2> years at 8 
per cent. Compound Interest. 

M = 100 (l + £.) * 



= 100 (1 + -02 
= 8121-210... 



f 1-2-2 \l00j 
L2 + ■000155 -f 



Ex. (2), Find the advantage when Compound Inter- 
est is reckoned, of having the interest paid half-yearly, 
quarterly, &o., instead of yearly. 

The advantage per 81 for a year, when the interest is paid 
half-yearly, and the half-yearly payment is half the yearly 




= 1 + r4 

= -T- nearly, since ris ft small fraction. 
Similarly, when the interest is paid quarterly, the actv» 
*ge = -J- nearly. 
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. \ population at end of 1st year 
Similarly population at end of second year 



= Pi 



p-q «-«' 3 



= P 






pq 
%nd so on as in Compound Interest. 



+P 



, TIence, population at end of nth year = P . 

v Jr a 

4. 2* deduce the . formula for simple Interest from the 
formulajpr Compound Interest. 

M = PR» 
= P(l + r)» 



-*{ 



n(n — 1) 
1 + nr + -yrsj r2 + &c * 



^4ow Compound Interest may be regarded as consisting 
itwo parts: 

(1) Interest on principal, and 

(2) Interest on interest. 

If from the value of M, given above, we take away the 
part that represents interest on interest, there remains the 
interest on the principal or the Simple Interest. Now the 
jterd term contains r 2 or r x r, that is interest on interest; 

Similarly for succeeding terms. 
Therefore for Simple Interest we have 

M = P (1 + nr), as before. 

Hence, any formula for Simple Interest map be 
deduced from the corresponding one for Com- 
pound, by neglecting ? 2 and all higher powera 

Therefore, in general, we shall find the formula for Gem 
pound Interest, and deduce the corresponding formula for 
Simple Interest. Indeed this is the only rational method 
of treating the subject. There is but one kind of interest, 
viz., Compound Interest. Simple Interest is incorrect in 
principle, and of course may lead to very incorrect results. 
When any sum of money is due, it matters not whethor it i3 
called principal or interest, it is of value to the owner, and 
should bear interest. The results obtained by the principle 
of Simple Interest are merely approximations to the correct 
results obtained by the principle of Compound Interest* 



(1) A sum of SP is pit out at Simple Interest for «_, 
find an expression for its amount at tlia end of tiiat time. 

(2) If R be the amount of 31 in oae year at any rate at 
interest, the amount of P dollars in it years will be Pit', 
whether n be integral or fractional. 

(3) If 8P ftt Compound Interest'amount to 8 Win t years: 
what sum must bo paid down to receive $P at the eud 
years? 

(4) If JP at Compound Interest, rate r, doub' 
years, and at rate 2r, in m years ; show that - v a 



' 



{5) In what time will asnm of money treble 
cent.. Compound Interest 1 

log 8 = -4771212, log 1-05= -02118 

(6) A sum of mor vj, SP, is left among A, B, 
mann&r that at the end of a, 6, c years, when the; 
ly come of age, they are to possess equal Bum* ; 1 
share of each at compound interest. 

(7) Two men invest sums of ?4410 and 84400 reapeetn-ely, 
at the same rate of interest, the former at simple, the lata 
at compound interr- . at the end of two years their pi. 
perties amount to ey> al sums; find the rate of interest. 

(8) In a certaiu eonnty the births in a year amount ( '- 
wt.h of the whole population, and the deaths to an nth | 
how many years will the population ha doubled? 

(9) A person spends in the first year m times the interest 
of his property ; in the second yoar, 2m times that of the 
remainder ; in the third year, 8m times that at the end of 
the second, and bo on ; and at the end of 2p years lie has 
nothing left ; shew that in the pth year he spends SB much 
as he has left at the end of that year. 

(] 0) If interest bo payable at every instant, in how many 
years would £1 amount to 86, reckoning interest at 6 per 

(11) A person starts with a certain capital which prodncei 
him 4 per cent, per annum compound interest. lie spen>" 
every year a sum equal to twice the original interest on b 
capital. Find in how many years he will be mined, having 
given log. 2 = ■301WW0, \n». 13 = 1-1139434. 

(12) The population ot aeDvra^'wWft. TWts is .. 
nitration or immigration. T3a» Maswi &.wKo* ra*^ 



Ineei 
em 1 : 

a his 
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the 1000, and the births 62 in 1000. What will be the in- 
crease of the population in five years ? 

(13) If the population of a country be P, and every year 
the number of deaths "s -gVtb and the number of births 
"Vs-th, of the whole population at the beginning of the year ; 
find in what time the population will be doubled. 

iog 181 = 2-25768, xog 3 = '4771213. 
log 2 = -30103. 

x *'~ i a sum of money borrowed, interest is paid at the 

. „ «nt. After a time $600 of the loan is paid off, 

* ^ m >j on the remainder reduced to 4 percent., and 

formula Jo ^ s t is now lessened one-third. What was the 



a at compound interest is discharged in n 
g a 

al payments of-—, show that 



.VJ 



m 



Y V- i v (1 + r) n (1 — mr) = 1. 



o 



r 



.,? 



t 

» 



t'c 



DISCOUNT. 



5. To find the Present Worth and Discount on any sum 
for a given time. (1) Compound Interest. (2) at Simple 
Interest. 

The principal difference between Amount and Present 
Worth is that the former is reckoned foi-wards from a given 
date while the latter is ckoned backwards from the same 
date. Hence it is ev t that if V represents the Present 
Worth, then, 

V = P(l + r)-* 

P 

= /f _■_ r \ n *° r Compound Interest; 

jxpanding and neglecting r a and higher powers we have 

P 
j-^— for Simple Interest. 
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If D be the Discount, then 

D = P-V 

p 
= p_ — r-, Compound Interest. 

r (1 + r) n ' * 

= p ~mw-' a?P roximatel y» 

P?ir 
= \~r~^L\ Simple Interest. 



6. If we expand P (1 + r)""*, and neglect r 2 and higher 
powers, we get 

P (1 — nr) 

which may be called the common present worth. 

The true present worth is 

P 
T+^> by division 

= P (1 -nr + n 2 r 2 — n 3 r 3 + dbc. 

Subtracting the common from the true present worth, we 

get 

p n 2 r 2 (1 _ nr + n 2 r 2 _ <fc c .) 
1 

Pn 2 r 2 r~L — ; 
1 + nr ' 

and, therefore, when n is small the error committed in 
taking common for true discount is nearly proportional to the 
square of the time. 

In the expression 

P (1 - m), 

1 1 

if n = Z the common present worth is nothing ; while if n > - 

it is a negative quantity. That is, the common present 
worth of a bill for §100 due 20 years hence at 5 per cent, is 
nothing, and for any period beyond 20 years the holder of 
the bill would require to pay a certain sum to get quit of it, 
which is absurd. The true present worth of $100 due in 20 

years, as given by the formula v- - — , is $50. 
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7. The interest is greater than the discount. 

P nr 
Since D = 



1 + nr 

JL = 1 + nr 
D Pnr 



1 



+ 4- 



Pnr P 



+ 4; 



I ' P 



1 . 1 



• — - b> 



D ^ I 
I >D. 



8. Since V = 

and D = 



1 + nr, 

Pnr 
1 + nr 

I 



1 + nr 
ire see that the Discount is the Present Worth of the Interest. 

9. The Discount is half the harmonic mean between 
the Principal and the Interest. 

^ _ I 







1+nr 










PI 






• 




P + Pnr 

PI 
P+I 








= 


, 2 PI 
* P + I 








=S5 


half harmonic 


mean 


between 


principal and interest 






• 





Ex. (1). The Simple Interest on a certain sum of 
money for a certain time is $28, and the discount for 
the same time at the same rate of simple interest is 
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$24. What is the sum of money? If the time be Si 
years, what is the rate per cent. ?" 

From the above formula we have 

28P 
24 = *° r 

P + 28 
24P + 24X28 = 28P 

4 P = 24 x 28 
P = |168; 

the sum required is $168. 

Again, D =*• 



or 24 = 

8 = 



r = 



100 
.\ rate percent.= 100r=-^— — 4J^ 



1+nr, 

28 
1+8^ 

2+7r * 
1 

2l~ ; 
100 
21 



Ex. (2) If the Simple Interest on a sum of monoj 
for a given time and rate is ith of that sum itself, the 

True Discount will be -of the sum, 

w-fl 

D=, PI 



P + l' 

but, in this case, I = - P » 



n 
1 



.\ D = 



P^P 



P+J-P 
P 



Similarly, if the interest be^-of the principal, the discount 
la 7 of the principal. 
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Ex. (8). Bank Discount at 5 per cent, being $180.90, 
find the true discount on the same amount. 



D u 



n+l' 
20 



where n= t&^tAj, 



21 

20 
\D - gj-X $130.90. 

« $124*66}. 

10. Bank Discount exceeds True Discount by the Simple 
Interest on the True Discount. 

Bank Discount — True Discount = I—D 

Pnr 
= Pnr - 




nr 
1 + nr 

= Dnr 

= Simple Interest on the 

True Discount. 

Ex. (I) The True Discount on a bill due in 1 year, 
and discounted at 8 per cent, being $500, what would 
have been the Bank Discount thereon ? 

Bank Discount = True Discount + ^ nr 

= $500 -f $500 x rJ^y 
= $540. 

Exercise II. 

(1) Bank discount being 5 per cent., a person receives 
$87.10 less than the nominal value of his bill. What 
should he receive for his bill if true discount only were 
deducted ? 

(2) A person possesses a sum of money, the simple inter- 
est of which at 4 per cent, is $536.25. With this sum he 
purchases an estate, for which he pays by a note payable in 
4 month's time, and which being, discounted at 4 per cent., 
is worth at present exactly the mone^y \i* ^o«ra&«iu ^<st 

bow much is the bill drawn. 



fit) Trn# nMnwmnt, K4p«r ****** tm * wmm &t mcnsj 
Mrw %lu, ftml aiiapUi infer*** <m tb» imm mum at f f«r 

*»«t, 

lh« t.wnnnt on th« nam* »nm for lb* mmm tnttftv ftfel ft* 
«*m# rftt* of tnt*?**! in fi£o ; find tb* ma 

Ut) tt ihm int*r**t on f A fn* ft y#*r b# «ftMf t»(h«l«. 
<«nnnt on $B for tim mh»# lim*, fln4 tb* n** of m**r*tt, 

rt> t f th* U»r »« p*r ***** •** ft! 90 *n* moBtb fc**** th* 
p*rm»nf of tb* h*lf-y**/ly di?><J*nd, wbat i# lb* fit* of 

mt*r««t7 

fT> A &** /I a Kill for $** An* *t tb* *tvt eAm y*m% t* 

4\At*U*f%* n( a hill tot fft, fin* ftt tb* *ftd &t n J**g*', U* 
wh*fc turn #H«.fiM /} tfi** A ft Mil 4fl* ftt tb* «t*i of f jmok, 
ft" hiUnrt* tli* ft**nnnt At O'tnponnd lnt*r**t? 

f*j Oi*«n >4 my in^-m*, a tb* prw winm tor w m mSu q 
|1<*>, t t)i# rut* of lnUr*»t p*f «*nt. p+r mnnnm ; find wha* 
•nm f mnal l*y nnt in ft*«nrinc( my Jif*, no tb*4 my asa^ 
lot a m/*f WMT* a wim f wh/>** int*r**l •ball ago*! a*/ 

fMr^wil inrnm*. 

19) A *»H« *~»o«l* f.o ft %r»d »!!oif* him 10 p*r **nt, <#i»v 
#»onnf, if h* p*7 in <»t month*; wb*t dweivnn* on$ht h* to 
Alln-* if p>>7'n*'ifc H* m vIa m two montr.*, *t f p*r e«mt A*r 
Anrmrn, tinipl.^ i^^^rr.*t7 

/ f 0) T)v> 'I urnrint on % pnromJftwrry fwvU </f f10Oftrrr»nr>i>H 
^« f?.*o, *n4 iJi* intArn^r, nwi^ by tb* bftnk^r w*^ IfrkA 
p*r t>»nl. ; ftnH U»# inUrrftl *i U># am of wbi«b tb#ftoi« w## 



11, ^> ^ w/ ' "'* fl'*nl*'l H*n* of pnymxnt of Im*, 
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the time N, should in equity be together equal to the 
amount of their sum, (B 1 -\- P s ), in the same time. 

Whence, 

P, (l + rj + P 2 \l + rj 

= (p 1 +P i )(l+r) 

/ \N 
or dividing both sides by I 1 + r I , we have 

P^l + r) l +P a (l+r) 2 =(Pi +P 2 )(l+r)~?.(l) 

that is, the present values of these sums, due at their respec- 
tive times, are equal to the present value of their sum, due 
at the equated time. 

If we expand, neglecting r 3 and higher powers we have, 

P x (1— n x r) + P 2 (l— n 2 r) =(P Y + P 3 ) (1 — nr) 

or, P^i + P 2 w 3 — (P x + P 2 )n; 

V l n l + P 2 n 2 



n = 



which is the rule- given in Art. 184. 

12. We have seen, Art. 6, that the expansion of 

\l _|_ r ) 9 neglecting r 2 and higher powers, gives 
common present worth instead of true present worth. 
The above process is, therefore, incorrect. It may easily 
be seen that we have taken the interest instead of the 
discount of sum paid before it is due, and thus, since 
interest is greater than discount, Art. 7, a small advan- 
tage has been given to the payer. 

13. If we write equation (1) in the lorm, 



Pi P 2 P> +P 



2 



+ rT , ~\n = ,1 . ~m > 



(1 + r) n ! T (1 + r}»i — (1 + r)» 
and expand, neglecting /- 2 , and higher powers, we have 

Pi P 2 Pi + P 2 

i 1 + n x r + 1 + n^r 1 -V ut 

which is the farm of the equation lot ^m^&"\stest«^ 
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Solving for n we get 

_ P ^+Pgn, +r(P l + P^n, . 
n ~ "P 1 +P 2 +r(P 1 n 1 +P.H,) ' 

which is the correct value of the equated time. 

If r be a very small quantity, as in practice it usually is, 
and P it P 3 , not very large, we shall have 

P i n i +P 2 n 8 

n = p p , as before. 

-t i T -t a 



ANNUITIES. 

14. The term Annuity is understood to signify any 
interest of money, rent, or pension, payable from time 
to time, at particular periods ; and these payments may 
take place yearly, half-yearly, qua* terly, <&c. 

15. To find the Amount of an annuity, to be paid for 
a given number of years, at Compound Interest. 

Let A be the annuity, n the number of years, R the 
amount of one dollar in one year, M the required 
amount. 

We have 

Amount due at the end of 

1 year = A 

2 " = A + AR 

3 " = A t- AR + AR* 
&c. * 4 — &c. 

n " = A + AR + AR* + . r AR»~' 

R» — 1 



£L&£*lu jfc — • A 



R— 1 
R»— 1 



2v m 5 or Simple Interest, expanding and neglecting 
* ana higher powers, we get 
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= A(„ + ?(„_l)r). 

17- To find the Present Value of an annuity, to be paid 
for a given number of years, at Compound Interest, 

I. The amount of the annuity at the end of the first 
year is A, while the present value is ABr 1 ; similarly, 
the amount at the end of the nth year is AR*" -1 , and the 
present value is AR~"\ Hence in order to obtain the 
present value from the amount we must first multiply 
the formula for the amount by R, and then change 
the sign of the index of R. 

._ . R*-l 





"-^ R -1 




Multiplying by 


R we get 

A R»+* - R 

R-i 








Changing sign 


of index we have 






R- 1 - 


-R- 1 
-1 




a »- - 1 





— - 1 - B 

=£(1-R-). 

r 

II. We may obtain the same result by proceeding on 
the principle that if the present value P be put out to 
compound interest for n years, it ought to amount to 
the same as the annuity for that time. 

R* — 1 
Hence PR» == A • Bt __ 1 

1 — R-" 
P = A- 



k • 



R — 1 



-* (.--). 



'i- W-? Ttnl aow proceed an tiie principle tint tin 
Ji e swu "Tune ? is die sunn of the present values of the 
'inn Mm pwmeniEBb 



Tains at A. dne Ijnrhaict =AB~* 

* •* a ■* — ^~ * 

te_ = Ac. 

» * m » ^ = ABr* 

Br--I 



IS ?*r Snnlft Ikbnrest. fruyanJIrig and neglrttinf 

-.4 » — ?■;*— iv 



19. 


, Tijihtrf iir prnemi wulve or* 


r 

4.* 


i£«rtu*rt*j: C*n&£W«2*i 


ABL^Bmt, 




AR-* 


.. «dri 




"1— R"* 






A 






r 





1 -r mr 

perpetual annuity* 
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r. Reckoning Simple Interest. 



V 


nA. 

2 

nA 
2 


2 + (n-l)r 
1 + nr 

4 + (l-i)r 










OVi 


r when 


n = oc, the limit of 










i + 


-i)r 
r 


+ (1- 
+ r 


0)r 


— 


1. 


« 


«« +V./% 


I1TVH+ f\f "P twVuj 


V» /» / 


■*> — 


oc 


A 



his result shows that an infinite sum of money is re- 
•ed to be left,, in order to insure an equal annual pay- 
it for ever, which is absurd. It indicates, therefore, that 
only correct method of computing annuities is on the 
Lpound interest principle. 

10. To find the Present Value of an annuity, to com- 
xe at the end of p years, and then to continue q years. 

he present values of the first, second, &c. , q\h payments, 
at the end of p + 1, &c, p + q years respectively, will 
lently be 

R -(P+D AB" (p+2) &c. AB-fr+«>; 

mce the present value 

P = AR~ (p+r - {l + R-i + IT" 2 + ... + R-^- 1 * 



-AB-»-(i£l) 



A 



fR* 1) 



Rp+q 



(R -U 



■ the annuity is payable for ever after p years have ex- 
d, by summing the above series ad infinitum, we have 

" _ A 

P = Rp(R-1)' 

hese formula enable us to compute the values of Rever- 
se or Annuities in Reversion; and the latter determines 
value of the Fee Simple of the freehold estate,* -sto&.Sa, 
11 in at the expiration of p years. 
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Ex. 1. A fltim of $a is borrowed for a period of * 
years, to be repaid by equal animal instalments, the 
first payment to be made after one year. Find the 
amount of the annual instalment. 

Let A be the annual instalment. 

Then the amount of this annual payment in m years. 

Again, if the sum a be allowed to accumulate for m years 
at compound interest, its amount 

= oR". 

Now, these two amounts ought to be equal. 
Hence, we have 



£ (b«-i|=«R«; 



.'. A= - 



r R"»- 1 

a 1 



r 1— R-» 



Ex. 2. The present value of an annuity of $1, to 
continue x years, is $10 ; and the present value of an 
annuity of $1, to continue 2x years, is $16; find the 
rate of interest. 



Here, 


10 = - (1-R-*), art. 17, 

T 


and 


16 = i (1-R-*); 




16 1-R-* 




' • 10 — 1-R^* 




_ (1 - R-*) (1 + R-") 




l-R-« 




= 1 + R-*; 


or 


2 -t£ =1 -i^ ; 




1 
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Subtituting in the first equation, we get 



2 1 

- = 1 

1 



5 r ' 



""• r ■" 25 * 
or 100 r = 4. 

The rate is, therefore, 4 per cent. 

Ex. 3. A mortgage of $5,000, interest at 6 per cent. 
*r annum, has 7 years and 10 months to run ; find its 
•esent value, interest at 10 per cent, per annum, pay- 
)le half-yearly. 

The first payment of interest is $390, and will be due in 10 
onths; its amount for seven years, at 10 per cent., pay- 
)le half-yearly, will be 300(1 *05) * * . Similarly, the amount 
: the second payment of interest at the end of the 7 years, 
ill be 300(1 *05) 12 ; and so on. The amount of the last 
lyment will be $300. 

Hence, the whole amount of the mortgage and interest 
ill be 

5000 + 300 (1-05) M + 300(l-05) la + + 300. 

= 5000 + 300 {a-04) M + (1.05) u + + 1} 

f(l-05) 16 -l 



=; 5000 + 300 
= 8462-06. 



l(l-05) a 



3} 



Now, if the present value, P, be put out to compound 
terest at 10 per cent, per annum for 7 years and 10 mos., 

ought to amount to the same as the mortgage for that 
tno. 

.-. P (1-05) 16 » = 8462-06 

.-. P = 3940.13. 

The Present Value of the Mortgage is, therefore, $3940.13. 

The value of (l'OS) 1 * 1 may be found 

(1) By means of a table of logarithms. 

(2) By raising 1*05 to the 16th power, dividing this by 
05 we obtain the 15th power, taking % ot ti\& &£sras&&& 
id adding to the 15th power, we gel a^xoxsBi&to&s *$&& *^\ 
wer of 1 05. 
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(3) By the Binomial Theorem, M fallows: 

(1.05)1= (1 +^r)» = l+A — tAtt-I-*" 
(1.05) 1 *t- 1.0163 will give & close approximation I 

For additional information on thU subject comittt 
Tablet by Froftsson Ciicrriaum and Loudon. 
Exereut III. 

(1) A person's dividend from his Back Stock is I5B0 t 
year. What is the present value of this income for fi>e 
years to come, computing by simple, and also by compuuod 
interest, at 7 per cent. 

(2) What annuity, to continue 20 years, can be purchased 
(or $10000, allowing compound interest, at 5 per cent. 

(8) For what sum might the Government of a county 
undertake to pay an annuity of JIOUO a year, for ever, un 
the supposition that money may always be inverted at G per 

(4) For what sum might an annuity of 8400 a year, for 10 
years, to commence in 5 years, be purchased, allowing Mia* 
pound interest at 6 per cent ? 

(5) A person who enjoyed a perpetuity of J10OI} per 
annum, provided in bis will that, after hia decease, il 
should descend to his only son for 10 years, to bit Mil] 
daughter for the nest 20 years, and to a benevolent lustiuv 
tion for ever afterwords. What was the value oi each 
bequest at the time of his decease, allowing compound inior- 






at.? 



(6J A person at the age of 22 prut $100 at interest, at 8 
per cent., and 9100 each year afterwards, until he waa 40 
years old. He also collected the interest aunnally, and con- 
verted the same into pritieipal ; what amount was, by tlie« 
means, accumulated ? 

(G) A corporation borrows £3769 at 4 per cent., to be paid 
in 30 years by equal annual instalments. What will be tbe 
annual payment ? 

(7) A property is let out on lease for a years at an annus! 
rental of $(j, and after c years the lease is renewed on pay- 
ing a fine of id. What is the additional rent equivalent to 
this fine ? 
(8) A farm ie let for n veers eX ». ftsaA rent and a fine of 
$p. When p years o\ the "Who tfeiaaiQ, vi\aa.\._&»* toss 
fjjid to extend* these p \eaa» to i 
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a If two joint proprietor! have an equal interest in a 
old estate worth fa per annum, but one of them pur- 
chased the whole to himself by allowing the other an equiva- 
lent annuity of $6 for n years, find the relation between a 
and 6. 

(10) Find the present value of an annuity of II, paid n 

timet per annum, and continuing for m years, allowing 

compound interest at tho rate of r per oent. per annum ; 

and prove that, as n is indefinitely increased, this present 

1 — i""" ,r 
value oontinually approaches the limit • 

(11) A monthly instalment of $10 has 2 years one month 
to run, what sums must bo paid at onoo to roduoo tho period 
lix months, money being worth ono-half per cent, por 
month? 

(12) A mortgago of 94000 intoroHt at 5 per oent. per an- 
num, payable half-yearly, has 17 yoars and 8 months to 
run. find its present value, interest 10 per cent, per an- 
num, payable half-yearly. 

(18) If two sums, it, i 9 , duo at timrs t v (,, be paid to- 
gether at an intermediate timo t, t being determined from the 
equation. 

a i B-* + a J Br*«-(i 1 + i l )B- l f 

Show that whiohever modo of payment be adoptod 

(1) At any anteoodont period, tho present valuos are the 



!2) At any subsequent period, tho amounts aro the same ; 
8) At the intermediate timo of payment, tho interest of 
the stun overdue is the discount of that not due* 



\ 
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CUBE ROOT. 

The extraction of the cube root, by the ordinary rule, is a 
troublesome process, seldom, used and easily forgotten. The 
following process is ranch simpler and more easuy remem- 
bered. 

Let a be an approximate value of the cube root of N, so that | 
^KN = a + x, x being very small ; 
then N = (a + x) 3 = a 3 + 3a 2 x + 3ax* -f x 3 

= a 3 + 3ax(a + x), nearly, since x is 
small. 

First supposed = a 3 -h 3a 2 x ; 

N-a*. 

N + 2a 3 
and .*. a + x = — ^—^ — ; 

N + 2a 3 
therefore, more nearly, N = a 3 4- Sax — iTTT" ' 

N — a 3 
and x = N + 2a 3 a ' 

and, therefore, fKN = a -f x 

__ 2N + qs .^ 

N + 2a 3 

Suppose we wanted to find the cube root of any number N- 
In the first place we find some number a whose cube is 
somewhere near the given number. Then the fraction, 

2N + a 3 .„ 

N + 2a 3 I 

will be a nearer approximation to the cube root than a itself 
was. When we have found this value, we can take this as 
a and repeat the process. • 

» 

Thus, to nnd tine cu\>e> xoo\, c& c *M.^&4S67^ we observe that, 
1&16 the cube root oi fc,\&^*x^\» Xfc^^V. ^asfcR^SSsA fast 
value of a is 6. 
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Therefore, 2N + °\ 

N + 2a« l 

699-608734 



~ 673-804367 X 6 
4197-636404 



673-804367 
= 6*23 very nearly. 
On trying 6.28 we find it is correct. 

Ex. (1). Find the cube root 47. 
The newest cube to 47 is that of 4. 

Hence, *• 



N + 2B 8 


94 + 64 


47+ 128 


682 


175 


2528 



X 4 



— 700 

= 8.61 nearly. 

Next, take 8.61 for a, and substitute in the formula, and 
we get 8.6088261, which is correct to seven places of deci- 
mals. 

Ex. (2). Find the cube root of 10. 

2N + o» 



In this case, 



N + 2 a 8 
20 + 8 



X 2 



10 + 18 
= 2.158. 

Next, substitute 2.15, instead of 2, and we get 

20+9-938375 

10 + 19876750 

= 21544346, 

which is correct as far as six places of decimals. This 
method has also the practical advantage that an error of 
work gets corrected at the nnxt toaL 



ANSWERS. 



P* 

(8) — — . (5) 22*5 yean, nearly. 



PR»+« 

(6) ^ahareia B «+ b + B a+< + B»-h ' 

(7) 5 per cent. (8) log * 2 



log. (urn- m-hn) — log. nm 

(10) n = 2X&L*. (11) 17-67 years. 

loge 

(12) 6708.471. (18) 125 years, nearly. (14) $8600. 

Exercise H. 

(1) $706.66*. (2) $13585. (8) #19.50. 

(4) $900. (5) 100 -^percent. 

A 

(6) m. (7) aRP-*— 6Rp-» 

Aa ' 

(8) — -. (9) 11-463 per cent (10) 1* years. 

Exercise HI. 

(1) At simple interest, $2237.77; at compound interest* 
$2173.10. (2) $802.42. 

$16666.66*. (4) $2199.95. 

$7860.08 ; $6404.74 ; $2901.83. (6) $3000.56 
150-76 dry 

w i-a*o4)-« • vo r°- i • 

10) - J 1 — (i t r\m» [ » r is interest of $1 for 1 year. 
U) $58.68. 0S> W3fc». 
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Papers on the subjects taught in the High and Public Schools, and design- 
ed for the use of Teachers in conducting Monthly Examinations, and in the 
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scription, $1.00 per year— payable in advance. 

Address— W. J. GAGE & CO., Toronto, Canada. 
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W. W. Rutherford, Port Rowan. 
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without it. 

James McBrien, I. P. S., Myrtle. 
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bumble opinion, contains more solid and useful matter than any similar 
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By J. A. McLellan, M. A., LL. D., Inspector of High Schools, Ont., and 
Thomas Kirkland, M. A., Science Master, Normal School, Toronto. 

" In our opinion the best Collection of Problems on the American Con- 
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Seventh Complete Edition, - - Price. $l.tX). 

Examination Papers in Arithmetic— -Part I. 

By J. A. McLellan, M. A., LL. D., and Thos. Kirkland, M. A. 
Price, ----- 50 Cents. 

This Edition has been issued at the request of a large number of Public 
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Hints and Answers to Examination Papers 
in Arithmetic. 

By J. A. McLellan, M. A., LL. D., and Thos. Kirkland, M. A. 
Fourth Edition, ----- $i.0O. 

McLellan's Mental Arithmetic. ---Part I- 

Containing the Fundamental Rules, Fractions and Analysis. 

By J. A. McLellan, M. A., LL. D., Inspector High Schools, Ontario. 

Third Edition, - 80 Cents. 

Authorized for use in the Schools of Nova Scotia. 



McLellan's Mental Arithmetic— Part II» 
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Third Edition, - - - Price, 45 Cents. 

The Teacher's Hand Book of Algebra. 

By J. A. McLellan, M. A., LL. D. 
Second Complete Edition, ... $1.25, 

Teacher's Hand Book of Algebra.— -Part I. 

Prepared for the use of Intermediate Students. 
Price, ----- 75 Cents. 

Key to Teacher's Hand Book of Algebra. 

Second Edition, - \ - Price, $1.50. 
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Examination Primer in Canadian History. 
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ronto. A Primer tor S toiilsMto m i f i n s ri ■ #, ■ lor i 




Mistaken in Teaching* 

|*y Jam. Law*!** Buoirm Iscci 

Avorrmt wt wtktw unurwaam or iowa, as as 



This work dis c us se s to * terse 
•wuuaouly made by untrained or inexperienced 
warn young Teachers of the errors they 
'4d*>r members of the profession to " 
be preventing their higher tueoj 

Tto mistakes are arranged 

1. Ml-takes to Management. «. Mistakes fa 
Method*. 4. Mistake* to Manner. 




How to Secure and Retain Attention. 

Hy Jam, Lau«uus Hues**. Prices 

Comprising Kind* of Attention* Characteristic* of Positive 
^naj»eet*#l*«ie* of The Teacher. How to Control * CSass. 
lai Activity, Cultivation of the Senses. 

(From Tw* Hcuoot awd Umivbbmtt Maoaotb, Ixnreos, — «./ 
"Replete with valuable hints and practical suggestion* which are e-ridee 
\y Um> result of wide experience in the scholas t ic profession.** 



Manual of Drill and Calisthenics for use in 
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By J. h. HiroiJjss.Publlc School Inspector, Toronto, Graduate of IGHtarj 
School, II. M. 2Mb Begiment. Price, 40 Cents. 

The work contain* : The Squad Drill prefcribed for Public Schools to On- 
tario, with full and explicit directions for teaching it. Free Gymnastic Ex- 
ercise*, carefully elected from the best German and American systems, 
and arranged in proper classes. German Calisthenic Exercises, as taught 
by the late Colonel Goodwin in Toronto Normal School, and in England. 
Several of the best Kindergarten Games, and a few choice Exercise Songs. 
Tiie Instructions throughout the book are divested, as far as possible, of 
unnecessary technicalities. 

" A most valuable book for every teacher, particularly in country ptoses* 
ft embrace* all that a school teacher should teach his pupils on this subject. 
Any teacher can use the easy drill lessons, and by doing so he will be con- 
ferring a Iwneflt on his country." — C. Kadcliftb Dbarkaly, Major First 
Life Guards, Drill Instructor Normal and Model Schools, Toronto. 
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Mason's Outlines of English Grammar. 

For the use of junior classes. 
Price, 45 Cents. 

Mason's Shorter English Grammar. 

With copious and carefully giaded exercises, 243 pages. 

Price, 60 Cents. 

Mason's Advanced Grammar. 

Including the principles of Grammatical Analysis. By C. P. Mason, 
B. A., F. G. F., fellow of University College, London. Enlarged and 
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27th Edition, price, 75 Cents* 

" I asked a grammar school inspector in the old country to send me the 
best grammar published there. He immediately sent Mason's. The chap- 
ters on the analysis of difficult sentences is of itself sufficient to place the 
work far beyond any English Grammar hitherto before the Canadian pub- 
lic."— Alex. Sims, M. A., H. M. H. S., OakviUe. 



English Grammar Practice. 

This work consists of the Exercises appended to the "Shorter English 
Grammar," published in a separate form. They are arranged in progressive 
lessons in such a manner as to be available with almost any text book of 
English Grammar, and take the learner by easy stages from the simplest 
English work to the most difficult constructions in the language. 

Price* 80 Cents. 

Outlines of English Grammar. 

These elementary ideas are reduced to regular form by means of careful 
definitions and plain rules, illustrated by abundant and varied examples for 
practice. The learner is made acquainted, in moderate measure, with the 
most important of the older forms of English, with the way in which words 
are constructed, and with the elements of which modern English is made 
up. Analysis is treated so far as to give the power of dealing with sen- 
tences of plain construction and moderate dinculty. In the 

English Grammar 

the same subjects are presented with much greater fulness, and carried to 
a more advanced and difficult stage. The work contains ample materials 
for the requirements of Competitive Examinations reaching at least the 
standard of the Matriculation Examination of the University of London. 

The Shorter English Grammar. 

is intended for learners who have but a limited amount of time at their dis- 
posal for English studies ; but the experience of schools in which it has 
been the only English Grammar used, has shown that, when well mastered, 
this work also is sufficient for the London Matriculation Examination. 
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Jf. Sage & <£o'0. Jieto ©imcatirmal SSEcrks. 



EXAMINATION SERIES, 



Canadian History. 

By Jambs L. Hughes, Inspector of Public Schools, Toronto. 
Price, 25 Cents. 

HISTORY TAUGHT BY TOPICAL METHOD. 

A PRIMER IK CANADIAN HISTORY, FOR SCHOOLS AND STUDENTS PREPARING FOR 

EXAMINATIONS. 



1. The history is divided into periods in accordance with the great na- 
tional changes that have taken place. 

2. The history of each period is given topically instead of in chronoloj 
ical order. 

3. Examination questions are given at the end of each chapter. 

4. Examination papers, selected from the official examinations of the 
different provinces, are given in the Appendix. 

5. Student's review outlines, to enable a student to thoroughly test his 
own progress, are inserted at the end of each chapter. 

6. Special attention is paid to the educational, social and commercial 
progress of the country. 

7. Constitutional growth is treated in a brief but comprehensive exer- 
cise. 

jJ3T By the aid of this work* students can prepare and review for exam- 
inations in Canadian History more quickly than by the use of any other 
work. 



Epoch Primer of English History. 

By Rev. M. Creighton, M. A. f Late Fellow and Tutor of Merton College, 

Oxford. 

Authorized by the Education Department for use in Public Schools, 
and for admission to the High Schools of Ontario. 

Its adaptability to Public School use over all other School Histories will 
be shown by the fact that — 

In a brief compass of one hundred and eighty pages it covers all the 
work required for pupils preparing for entrance to High Schools. 

The price is less than one-half that of the other authorized histories. 

In using the other Histories, pupils are compelled to read nearly three 
times as much in order to secure the same results. 

Creighton's Epoch Primer has been adopted by the Toronto School 
Board, and many of the principal Public Schools in Ontario. 
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1 :.<: -<;jecial value of this hLstorica! outline is that it gives the reader a 
conji/nrhcr-sive view of the course of memorable events and wpodia, 
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THE BEST ELEMENTARY TEXT-BOOK OF THE YEAR. 



Gage's Practical Speller. 

A MANUAL OF SPELLING AND DICTATION. 
Price, 30 Cents. 

Sixty copies ordered. Mount Forest Advocate. 

After careful inspect on we unhesitatingly pronounce it the best spell- 
ing book ever in use in our public schools. The Practical Speller secures 
an easy access to its contents by the very systematic arrangements of the 
words in topical classes ; a permanent impression on the memory by the 
frequent review of difficult words ; and a saving of time and effort by the 
selection of only such words as are difficult and of common occurrence # 
Mr. Reid, H. S. Master heartily recommends the work, and ordered soms 
sixty copies. It is a book that should be on every business man's table as 
well as in the school room. 

Is a necessity. Presb. Witness, Halifax. 

We have already had repeated occasion to speak highly of the Educa- 
tional Series of which this book is one. The " Speller" is a necessity ; and 
we have seen no book which we can recommend more heartily than the one 

before us. 

o 

Good print. Bowmanville Observer. 

The " Practical Speller" is a credit to the publishers in its general get 

up, classification of subjects, and clearness of treatment. The child who 

uses this book will not have damaged eyesight through bad print. 

o 

What it is. Stratiiroy Age. 

It is a series of graded lessons, containing the words in general use, 
with abbreviations, etc. ; words of similar pronunciation and different spell- 
ing a collection of the most difficult words in the language, and a number 
of literary selections which may be used for dictation lessons, and commit* 

ted to memory by the pupils. 

o 

Every teacher should introduce it. Canadian Statesman. 

It is an improvement on the old spelling book. Every teacher should 
introduce it into his classes 

The best yet seen. Colchester Scn, Nova Scotia. 

It is away ahead of any "speller"that we have heretofore seen. Our public 
schools want a good spelling book. The publication before us is the best 
we have yet seen. 



SB. J. (Sag* & Co'0. JUto (Ebrxratimutl Work*. 
The Canada School Journal 

HAS RECEIVED AS HONORABLE MENTION AT PARIS BXHXBITXOSr, 1874 

Adopted by nearly every County in Canada. 
Recommended by the Minuter of Education, Ontario. 
Recommended by the Council of Public Instruction, Quebec. 
Rocommended by Chief Supt. of Education, New Brunswick. 
Recommended by Cliicf Supt. of Education, Xova Scotia. 
Recommended by Chief Supt. of Education, British Columbia 
Recommended by Chief Supt. of Education, Manitoba. 

v IT 18 EDITED BT 

A Committee of tome of the Leading Educationists in Ontario, assxstea 
by able Provincial Editors in the Provinces of Quebec, Nova Scotia, New 
Brunswick, Prince Edward Island, Manitoba, and British Columbia, that 
having each section of the Dominica fully represented. 

CONTAINS TWESfTV-FOCm PASES OF BAADCTO MATTER. 

Live Editorials ; Contributions on important Educational topics ; Selec- 
tions— Readings for the School Room ; and Notes and News from each Pro- 
vince. 

Practical Departkist will always contain useful hints on methods of 
learning different subjects. 

Mathematical Department gives) solutions to difficult problems also on 
Examination Papers. 

Official Department contains such regulations as may be issued from 

time to tune. 

Subscription, fi.OO per annum, strictly in advance. 

Read the Following Letter from Johh Grkbnleaf Whittier, hi FA- 
MOUS AMKRICAN PoKT. 

I havo also received a No. of the "Canada School Journal," which seems 
to mo the brightest and most readable of Educational Magazines. I am very 
truly thy friend, John Greenleaf Whittier. 

A Club of 1,000 Subscribers from Nova Scotia. 

(Copy) Education Office, Halifax, N. 8., Nov. 17, 1878. 

Messrs". Adam Miller & Co., Toronto, Ont. 

I >ear Sirs —In order to meet the wishes of our teachers in various parte 
of the Province, and to secure for them the advantage of your excellent 
IKjriodioul, I hereby subscribe in their behalf for one thousand (1,000) copies 
at club rates mentioned in your recent esteemed favor. Subscriptions wil] 
begin wit' January Issue, and lists will be forwarded to your office in a few 
days. Yours truly, 

David Allison, Chief Supt of Education. 

Address, W. J. GAGE & CO Toronto, Canada. 
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